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EXECUTIVE SUMMARY 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ǇǊƻǾƛŘŜǎ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ό¦Φ{Φύ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ ό5h9ύ [ƻŀƴ tǊƻƎǊŀƳ 
hŦŦƛŎŜ ό[thύ ŀƴŘ ƛǘǎ ŀǇǇƭƛŎŀƴǘǎ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦŀƛƭǳǊŜ ƳƻŘŜǎ ǘƘŀǘ ŎƻǳƭŘ ƻŎŎǳǊ ŀƴŘ 
ǘƘŜ ǇƻǎǎƛōƭŜ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎ ǘƻ ƘǳƳŀƴ ƘŜŀƭǘƘ ƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛƴƧŜŎǘƛƻƴ ŀƴŘ 
ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻŦ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ό/hнύ ƛƴ ƻƴǎƘƻǊŜΣ ǎŀƭƛƴŜπōŜŀǊƛƴƎ ŦƻǊƳŀǘƛƻƴǎ ŀǎ ǇŀǊǘ ƻŦ ŎŀǊōƻƴ 
ŎŀǇǘǳǊŜΣ ǎǘƻǊŀƎŜΣ ŀƴŘ ǳǘƛƭƛȊŀǘƛƻƴ ό//¦{ύ ŜŦŦƻǊǘǎΦ Lǘ ŀƭǎƻ ŀŘŘǊŜǎǎŜǎ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ 
ŀƴŘ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪ ƛƴ ǇƭŀŎŜ ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜǎŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎΦ  //¦{ ƛǎ ǊŜƎŀǊŘŜŘ 
ŀǎ ŀ ƪŜȅ ŎƻƳǇƻƴŜƴǘ ƛƴ άŀƭƭ ƻŦ ǘƘŜ ŀōƻǾŜέ ŜƴŜǊƎȅ ǎǘǊŀǘŜƎƛŜǎ ŀƛƳŜŘ ǘƻǿŀǊŘ ǊŜŘǳŎƛƴƎ /hн ŜƳƛǘǘŜŘ 
ǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ŦǊƻƳ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ǎƻǳǊŎŜǎΦ ¢ƘŜ ŘŜǇƭƻȅƳŜƴǘ ƻŦ //¦{ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛǎ 
ŎƻƴǘƛƴƎŜƴǘ ǳǇƻƴ ǎŜǾŜǊŀƭ ŦŀŎǘƻǊǎ ƛƴŎƭǳŘƛƴƎ ƛŘŜƴǘƛŦȅƛƴƎ ǾƛŀōƭŜ ǎǘƻǊŀƎŜ ǎƛǘŜǎ ǘƘŀǘ Ŏŀƴ ǇǊƻǾƛŘŜ ŦƻǊ 
ǎŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ƭƻƴƎπǘŜǊƳ ǎǘƻǊŀƎŜ ƻŦ /hнΣ ŜǎǘŀōƭƛǎƘƛƴƎ ŜŦŦŜŎǘƛǾŜ /hн ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ōŜǘǿŜŜƴ 
ǿƛƭƭƛƴƎ /hн ŎŀǇǘǳǊŜ ǎƻǳǊŎŜǎ ǘƻ ǎǘƻǊŀƎŜ ǎƛǘŜǎΣ ƎŀƛƴƛƴƎ ƭƻŎŀƭ ǇǳōƭƛŎ ǎǳǇǇƻǊǘΣ ŀƴŘ ŀǘǘŀƛƴƛƴƎ ŦƛƴŀƴŎƛŀƭ 
ŎŜǊǘŀƛƴǘȅ ŦƻǊ ǇǊƻƧŜŎǘǎΦ  

5ŜŎŀŘŜǎ ƻŦ //¦{ ǊŜǎŜŀǊŎƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ όwϧ5ύΣ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ ŦǊƻƳ //¦{ ŦƛŜƭŘ ǇǊƻƧŜŎǘǎ 
Ƙŀǎ ƎŜƴŜǊŀǘŜŘ ŀ ōƻŘȅ ƻŦ ƪƴƻǿƭŜŘƎŜ ǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ /hн ǎǘƻǊŀƎŜ Ŏŀƴ ōŜ ŎƻƴŘǳŎǘŜŘ ǎŀŦŜƭȅΣ 
ǊŜǎǳƭǘƛƴƎ ƛƴ ƳƛƴƛƳŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ŀƴŘ ǊŜŘǳŎŜŘ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ŦŀƛƭǳǊŜ ƳƻŘŜǎ ƻŎŎǳǊǊƛƴƎ ƛŦ 
ǎǘƻǊŀƎŜ ǎƛǘŜǎ ŀǊŜ ǇǊƻǇŜǊƭȅ ǎŜƭŜŎǘŜŘΣ ŎƘŀǊŀŎǘŜǊƛȊŜŘΣ ƻǇŜǊŀǘŜŘΣ ƳƻƴƛǘƻǊŜŘΣ ŀƴŘ ŎƭƻǎŜŘΦ !ǎ ŀ ǊŜǎǳƭǘΣ 
ŀ ǾŀǊƛŜǘȅ ƻŦ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ŜȄƛǎǘ ŦƻǊ ǇǊŜǾŜƴǘƛƴƎΣ ŘŜǘŜŎǘƛƴƎΣ ƻǊ ƳƛǘƛƎŀǘƛƴƎ ŦŀƛƭǳǊŜ ƳƻŘŜǎ ŀǎǎƻŎƛŀǘŜ 
ǿƛǘƘ /hн ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜΦ ¢ƘŜǎŜ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ǘƻ ǘƘŜ ǇǳōƭƛŎ ƛƴ ŀ ǎŜǊƛŜǎ ƻŦ ōŜǎǘ 
ǇǊŀŎǘƛŎŜ Ƴŀƴǳŀƭǎa  ōŀǎŜŘ ƻƴ ǘƘƛǎ ōƻŘȅ ƻŦ ƪƴƻǿƭŜŘƎŜΦ  IƛǎǘƻǊȅ Ƙŀǎ ŀƭǎƻ ǎƘƻǿƴ ǘƘŀǘ ǎǘŀƪŜƘƻƭŘŜǊǎ 
όƛΦŜΦΣ ǊŜǎƛŘŜƴǘǎ ƻŦ ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ ǇǊƻȄƛƳƛǘȅ ǘƻ //¦{ ǎƛǘŜǎΣ ƭŀƴŘƻǿƴŜǊǎ ƛƴ ǇǊƻȄƛƳƛǘȅ ǘƻ //¦{ ǎƛǘŜǎΣ 
ǇƻƭƛŎȅ ƳŀƪŜǊǎΣ ƴƻƴπƎƻǾŜǊƴƳŜƴǘŀƭ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ǾŀǊƛƻǳǎ ƛƴŘǳǎǘǊȅ ƎǊƻǳǇǎΣ ŀƴŘ ǇƻǘŜƴǘƛŀƭƭȅ ǘǊƛōŀƭ 
ƴŀǘƛƻƴǎ ŀƭƭ ǿƛǘƘ ǎƻƳŜ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ŀ ƎƛǾŜƴ //¦{ ǇǊƻƧŜŎǘύ ƘŀǾŜ ŜȄǇǊŜǎǎŜŘ ǘƘŜƛǊ ƻǇǇƻǎƛǘƛƻƴ ǘƻ 
//¦{ ǇǊƻƧŜŎǘǎ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘƛƴ ǘƘŜƛǊ ƎŜƴŜǊŀƭ ǇǊƻȄƛƳƛǘȅΤ ŀƴ ŜŦŦŜŎǘ ǘƘŀǘ Ƙŀǎ ǎƘƻǿƴ Ŏŀƴ 
ŎƻƴǘǊƛōǳǘŜ ǘƻ ǇǊƻƧŜŎǘ ŘŜƭŀȅǎ ŀƴŘ ŎŀƴŎŜƭƭŀǘƛƻƴǎΦ .ŜŎŀǳǎŜ ŜȄǇŜǊƛŜƴŎŜ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ƻǳǘǊŜŀŎƘ 
ǇǊƻƎǊŀƳǎ Ŏŀƴ ƘŜƭǇ ŎǳǊǘŀƛƭ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŎƻƴŎŜǊƴǎ ƻƴ ŀ //¦{ ǇǊƻƧŜŎǘΣ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ŎƻƴǎƛŘŜǊ ŦƻǊ 
ŀƴ ŜŦŦŜŎǘƛǾŜ ƻǳǘǊŜŀŎƘ ǇǊƻƎǊŀƳ ŀǊŜ ŘƛǎŎǳǎǎŜŘΦ 

[th ƘŜƭǇǎ ǇǊƻƧŜŎǘǎ ƛƳǇƭŜƳŜƴǘƛƴƎ ŜƳŜǊƎƛƴƎ ƻǊ ŦƛǊǎǘπƻŦπŀπƪƛƴŘ ŜƴŜǊƎȅ ǘŜŎƘƴƻƭƻƎƛŜǎ ƭƛƪŜ //¦{ ōȅ 
ƻǾŜǊŎƻƳƛƴƎ ŦƛƴŀƴŎƛŀƭ ōŀǊǊƛŜǊǎ Ǿƛŀ ƎǳŀǊŀƴǘŜŜŘ ŘŜōǘ ŦƛƴŀƴŎƛƴƎ ƻǇǘƛƻƴǎΦ ! ǾŀǊƛŜǘȅ ƻŦ ŦŜŘŜǊŀƭ 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƭŀǿǎ ŀǇǇƭȅ ǘƻ 5h9 ƭƻŀƴǎ ŀƴŘ ƭƻŀƴ ƎǳŀǊŀƴǘŜŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ bŀǘƛƻƴŀƭ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tƻƭƛŎȅ !Ŏǘ όb9t!ύΦ b9t! ŎƻƳǇƭƛŀƴŎŜ ƛǎ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ [thΩǎ ŘŜŎƛǎƛƻƴπƳŀƪƛƴƎ 
ǇǊƻŎŜŘǳǊŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ 
ƭƻŀƴ ƎǳŀǊŀƴǘŜŜ ǇǊƻŎŜǎǎΦ [th ƛƴǘŜƴŘǎ ǘƻ ǳǎŜ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŀƴŀƭȅǎŜǎ ǿƛǘƘƛƴ ǘƘŜ ǊŜǇƻǊǘ ǘƻ мύ 
ŘŜŦƛƴŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƳƻŘŜǎ ƻŦ ŦŀƛƭǳǊŜ ŀƴŘ ǇƻǎǎƛōƭŜ ƛƳǇŀŎǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ /hн ǎǘƻǊŀƎŜ ŀƎƴƻǎǘƛŎ 
ǘƻ ŀƴȅ ǎǇŜŎƛŦƛŎ ǇǊƻƧŜŎǘ ǎƛǘŜ ƻǊ ǎƛǘŜǎΤ нύ ǎǳƳƳŀǊƛȊŜ ƪƴƻǿƴ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ 
ǇǊŜǾŜƴǘΣ ŘŜǘŜŎǘΣ ƻǊ ƳƛǘƛƎŀǘŜ ŦŀƛƭǳǊŜǎ ǘƘŀǘ Ƴŀȅ ƻŎŎǳǊ ŘǳǊƛƴƎ /hн ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜ ŀƴŘ Ƴŀȅ 
ǊŜŘǳŎŜ ǘƘŜ ŜŦŦŜŎǘ ǎŜǾŜǊƛǘȅ ƻƴ ƘǳƳŀƴ ƘŜŀƭǘƘ ƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΤ ŀƴŘ оύ ŀǎǎƛǎǘ ƛƴ ǘƘŜ ǊŜǾƛŜǿ ŀƴŘ 
ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŜŦŦŜŎǘǎ ǘƻ ƘǳƳŀƴ ƘŜŀƭǘƘ ƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 
ǇǊƻǇƻǎŜŘ //¦{ ǇǊƻƧŜŎǘǎ ǇǳǊǎǳŀƴǘ ǘƻ b9t!Φ ¢ƘŜ ŘƻŎǳƳŜƴǘ ǎǳƳƳŀǊƛȊŜǎ ŜȄƛǎǘƛƴƎ ŎǊŜŘƛōƭŜ 

 
a  https://www.netl.doe.gov/coal/carbon -storage/strategic -program -support/best -practices -manuals  
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ǎŎƛŜƴǘƛŦƛŎ ŜǾƛŘŜƴŎŜ ŀƴŘ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘŜ ƻŦ ǘƘŜ ǎŎƛŜƴŎŜ ǊŜƭŀǘŜŘ ǘƻ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻŦ 
/hн ōŀǎŜŘ ƻƴ ǘƘŜ ǎǳōǎǘŀƴǘƛŀƭ ōƻŘȅ ƻŦ ƪƴƻǿƭŜŘƎŜ ǘƘŀǘ ŜȄƛǎǘǎ ŦǊƻƳ ȅŜŀǊǎ ƻŦ ƭŀōƻǊŀǘƻǊȅ ǊŜǎŜŀǊŎƘΣ 
/hн ǎǘƻǊŀƎŜ ǎƛƳǳƭŀǘƛƻƴ ǎǘǳŘƛŜǎΣ ŀƴŘ ǎƳŀƭƭπ ŀƴŘ ƭŀǊƎŜπǎŎŀƭŜ ŦƛŜƭŘπǘŜǎǘƛƴƎ ŜŦŦƻǊǘǎΦ 

A digest of failure modes and associated effects related to geologic storage of CO2 was compiled 
for this report through synthesis of relevant sources of technical literature (reports, journal 
articles, presentations), evaluation of NEPA environmental assessments and environmental 
impact statements relating to CCUS projects reviewed by DOE, and U.S. Environmental 
Protection Agency (EPA) Underground Injection Control (UIC) permit applications (where 
applicable). Three specific potential failure modes were categorized from this digest: 1) lateral 
containment failure, in which fluid movement (i.e., CO2, native brine, or other native gases in 
the storage reservoir) extends beyond the boundaries of the storage reservoir or confining 
caprock layer(s); 2) vertical containment failure, where fluids are able to move upwards from 
the storage reservoir to shallower formations or the atmosphere; and 3) induced and triggeredb 
seismicity resulting from CO2 injection-induced displacement along new or pre-existing faults or 
fractures. Under each failure mode category, multiple causes may exist. In certain cases, a given 
failure mode or modes, should they occur, could prompt the occurrence of another failure 
mode (i.e., triggered seismic activity damaging an existing well, causing flow pathways for 
vertical containment failure).  

Any realized failure mode could result in adverse effects (depending on severity, which is not 
discussed in this report) to human health or the environment. Three failure effect categories 
are addressed in this report: 1) contamination of underground sources of drinking water 
(USDW), 2) contamination of non-USDW resources, and 3) physical damage to surface 
infrastructure and/or topography.  

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƳǇƛƭŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ǊŜƭŜǾŀƴǘ ŦƻǊ ŀǎǎƛǎǘƛƴƎ ǘƘŜ [th ƛƴ ŎƻƳǇƭŜǘƛƴƎ 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǾƛŜǿǎ ǇǳǊǎǳŀƴǘ ǘƻ b9t!Φ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŀƭǎƻ ǊŜƭŜǾŀƴǘ ŦƻǊ ŜǾŀƭǳŀǘƛƴƎ 
ǊŜŀǎƻƴŀōƭȅ ŦƻǊŜǎŜŜŀōƭŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ƘǳƳŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŎƻƳǇƭȅƛƴƎ 
ǿƛǘƘ ǇǊƻǘƻŎƻƭǎ ŦƻǊ ƛƴŎƻƳǇƭŜǘŜ ƻǊ ǳƴŀǾŀƛƭŀōƭŜ ƛƴŦƻǊƳŀǘƛƻƴ ǇŜǊ пл /ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎ 
мрлнΦнм ŀǎ ƛǘ ǊŜƭŀǘŜǎ ǘƻ /hн ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜΦ 

 

 

 

 
  

 
b  According to McGarr and Simpson [1997], induced earthquakes are commonly understo od as events where most of 

the stress change released during rupture was produced by the human action, while triggered events release a 

substantial amount of tectonic stress.  
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1 INTRODUCTION 

/ŀǊōƻƴ ŎŀǇǘǳǊŜΣ ǳǘƛƭƛȊŀǘƛƻƴΣ ŀƴŘ ǎǘƻǊŀƎŜ ό//¦{ύ ƛǎ ǊŜƎŀǊŘŜŘ ŀǎ ŀ ŎǊƛǘƛŎŀƭ ŎƻƳǇƻƴŜƴǘ ƛƴ ǘƘŜ Ǝƭƻōŀƭ 
ŜŦŦƻǊǘ ǘƻ ǊŜŘǳŎŜ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ό/hнύ ŜƳƛǘǘŜŘ ǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ŦǊƻƳ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ǎƻǳǊŎŜǎΦ 
[ƻƴƎπǘŜǊƳ ŦƻǊŜŎŀǎǘǎ ƻŦ ŦǳǘǳǊŜ ŜƴŜǊƎȅ ƳŀǊƪŜǘ ŀƴŘ ŜŎƻƴƻƳƛŎ ƻǳǘƭƻƻƪǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ŘŜǇƭƻȅƳŜƴǘ 
ƻŦ //¦{ ƛǎ ŀƴ ŜǎǎŜƴǘƛŀƭ ŎƻƳǇƻƴŜƴǘ ƻŦ ŎƭŜŀƴ ŜƴŜǊƎȅ ǎǘǊŀǘŜƎƛŜǎ ǘƘŀǘ ǊŜŘǳŎŜ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ όDIDύ 
ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜ //¦{ ǇǊƻŎŜǎǎ ƛƴǾƻƭǾŜǎ ǘƘŜ ŎŀǇǘǳǊŜ όǎŜǇŀǊŀǘƛƻƴ ŀƴŘ ǇǳǊƛŦƛŎŀǘƛƻƴύ ƻŦ /hн ŦǊƻƳ 
ǎǘŀǘƛƻƴŀǊȅ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ǎƻǳǊŎŜǎ όŜΦƎΦΣ ŦƻǎǎƛƭπŦǳŜƭŜŘ ǇƻǿŜǊ ǇƭŀƴǘǎΣ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎΣ ŜǾŜƴ 
ŘƛǊŜŎǘ ŀƛǊ ŎŀǇǘǳǊŜύ ǎƻ ǘƘŀǘ ƛǘ Ŏŀƴ ōŜ ǘǊŀƴǎǇƻǊǘŜŘ ǘƻ ǎǳƛǘŀōƭŜ ƭƻŎŀǘƛƻƴǎ ǿƘŜǊŜ ƛǘ ƛǎ ŜƛǘƘŜǊ ŎƻƴǾŜǊǘŜŘ 
ƛƴǘƻ ǳǎŜŀōƭŜ ǇǊƻŘǳŎǘǎΣ ƻǊ ƛƴƧŜŎǘŜŘ ƛƴǘƻ ŘŜŜǇ ǳƴŘŜǊƎǊƻǳƴŘ ƎŜƻƭƻƎƛŎ ŦƻǊƳŀǘƛƻƴǎ ŦƻǊ ǎŀŦŜΣ ǎŜŎǳǊŜΣ 
ŀƴŘ ǇŜǊƳŀƴŜƴǘ ǎǘƻǊŀƎŜΦ ώмϐ DŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻǇǘƛƻƴǎ ƛƴŎƭǳŘŜ ǎŀƭƛƴŜπōŜŀǊƛƴƎ ŦƻǊƳŀǘƛƻƴǎΣ 
ŘŜǇƭŜǘŜŘ ƻƛƭ ŀƴŘ Ǝŀǎ ǊŜǎŜǊǾƻƛǊǎΣ ŀƴŘ ǳƴπƳƛƴŜŀōƭŜ Ŏƻŀƭ ǎŜŀƳǎΦ /ŀǇǘǳǊŜŘ /hн Ŏŀƴ ŀƭǎƻ ōŜ ǳǎŜŘ ƛƴ 
ǘƘŜ ŜƴƘŀƴŎŜŘ ƻƛƭ ǊŜŎƻǾŜǊȅ ό9hwύ ǇǊƻŎŜǎǎΣ ǿƘƛŎƘ Ƙŀǎ ǘƘŜ ŘƛǎǘƛƴŎǘ ŀŘǾŀƴǘŀƎŜǎ ƻŦ ǇǊƻƳƻǘƛƴƎ 
ŀŘŘƛǘƛƻƴŀƭ ƘȅŘǊƻŎŀǊōƻƴ ǊŜŎƻǾŜǊȅ ŦǊƻƳ ŜȄƛǎǘƛƴƎ ƻƛƭŦƛŜƭŘǎ ŎƻƳōƛƴŜŘ ǿƛǘƘ /hн ǎǘƻǊŀƎŜΦ ώмΣ нΣ оϐ The 
integrated suite of technologies (CO2 capture, transport, and storage) within the CCUS value 
chain are beneficial to multiple industry types, including the power generation sector as well as 
industrial and manufacturing processes like iron and steel plants, oil refineries, cement plants, 
ethanol production facilities, and petrochemical plants. [4] 

/ǳǊǊŜƴǘƭȅΣ ƻƴƭȅ ŀ ŦŜǿ Ŧǳƭƭȅ ƛƴǘŜƎǊŀǘŜŘ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ŎŀǇǘǳǊŜ ŀƴŘ ƎŜƻƭƻƎƛŎŀƭƭȅ ǎǘƻǊŜ ƭŀǊƎŜ ǾƻƭǳƳŜǎ 
ƻŦ /hн ŀǊŜ ǳƴŘŜǊǿŀȅ ǿƻǊƭŘǿƛŘŜΦ IƻǿŜǾŜǊΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ 9ƴŜǊƎȅ !ƎŜƴŎȅ ŀƴŘ 
Dƭƻōŀƭ //{ LƴǎǘƛǘǳǘŜΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭŀǊƎŜǊπǎŎŀƭŜ //¦{ ǇǊƻƧŜŎǘǎ ƛǎ ǎƭƻǿƭȅ ƎǊƻǿƛƴƎ ŀƴŘ ŘƛǾŜǊǎƛŦȅƛƴƎ 
ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ǎƻǳǊŎŜ ǘȅǇŜǎ ŎŀǇǘǳǊƛƴƎ ŀƴŘ ƎŜƻƭƻƎƛŎŀƭƭȅ ǎǘƻǊƛƴƎ /hнΦ ώрΣ сϐ ¢ƘŜ ǾŀǊƛŜǘȅ ƻŦ ǎƳŀƭƭπ 
ŀƴŘ ƭŀǊƎŜπǎŎŀƭŜ //¦{ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ŎƻƳǇƭŜǘŜŘ ƻǊ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ƛƴ ƻǇŜǊŀǘƛƻƴ ώтΣ уϐ 
ƘŀǾŜ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŀǘ ǎƛƎƴƛŦƛŎŀƴǘ /hн ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǘƛƻƴǎ όƳƛƭƭƛƻƴǎ ƻŦ ƳŜǘǊƛŎ ǘƻƴǎ ώǘƻƴƴŜǎϐ 
ǇŜǊ ȅŜŀǊύ ŀǊŜ ǇƻǎǎƛōƭŜΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜǎŜ ŦƛŜƭŘ ǇǊƻƧŜŎǘǎ ƘŀǾŜ ƎŜƴŜǊŀǘŜŘ ŀƴ ŜȄǘŜƴǎƛǾŜ ōƻŘȅ ƻŦ 
ƪƴƻǿƭŜŘƎŜ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ /hн ǎǘƻǊŀƎŜ Ŏŀƴ ōŜ ŎƻƴŘǳŎǘŜŘ ǎŀŦŜƭȅ ǿƛǘƘ ƭƛǘǘƭŜ ǘƻ ƴƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
ƛƳǇŀŎǘ ƛŦ ǎǘƻǊŀƎŜ ǎƛǘŜǎ ŀǊŜ ǇǊƻǇŜǊƭȅ ǎŜƭŜŎǘŜŘΣ ŎƘŀǊŀŎǘŜǊƛȊŜŘΣ ƻǇŜǊŀǘŜŘΣ ƳƻƴƛǘƻǊŜŘΣ ŀƴŘ ŎƭƻǎŜŘΦ ώфϐ 
5ŜǎǇƛǘŜ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜǎŜ ǇǊƻƧŜŎǘǎ ǘƻ ŘŀǘŜΣ ǊŀǇƛŘ //¦{ ŘŜǇƭƻȅƳŜƴǘ Ƙŀǎ ƴƻǘ ȅŜǘ ƻŎŎǳǊǊŜŘ ŀƴŘ 
ǎǘƛƭƭ ŦŀŎŜǎ Ƴŀƴȅ ǳƴƛǉǳŜ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ŀǘǘŀƛƴƛƴƎ ǿƛŘŜǊ ŎƻƳƳŜǊŎƛŀƭƛǘȅΦ ώмлΣ ммϐ CƻǊ ŜȄŀƳǇƭŜΣ ƭŀǊƎŜπ
ǎŎŀƭŜ ƛƴǘŜƎǊŀǘŜŘ //¦{ ǇǊƻƧŜŎǘǎ ŀǊŜ ƘƛƎƘƭȅ ŎƻǎǘπƛƴǘŜƴǎƛǾŜ ŀƴŘ ŦŀŎŜ ǎŜǾŜǊŀƭ ŦƛƴŀƴŎƛŀƭ ŎƘŀƭƭŜƴƎŜǎ ƛƴ 
ŀŎƘƛŜǾƛƴƎ ŘŜǇƭƻȅƳŜƴǘΦ ώмнΣ моΣ мпϐ {ǳŎŎŜǎǎŦǳƭ ǇǊƻƧŜŎǘǎ ǘƻ ŘŀǘŜ ƘŀǾŜ ƻǾŜǊŎƻƳŜ ŦƛƴŀƴŎƛŀƭ 
ŎƻƴǎǘǊŀƛƴǘǎ ǘƘǊƻǳƎƘ ƎƻǾŜǊƴƳŜƴǘ ŦƛǎŎŀƭ ǎǳōǎƛŘƛŜǎ ƻǊ ōȅ ƛŘŜƴǘƛŦȅƛƴƎ ŀ ǊƻƭŜ ŦƻǊ //¦{ ŀǎ ǇŀǊǘ ƻŦ ŀ 
ōǊƻŀŘŜǊ ŎƻƳƳŜǊŎƛŀƭ ōǳǎƛƴŜǎǎ ŎŀǎŜΦ ώмрΣ млϐ 

In the United States (U.S.), the 45Q tax credit is a financial incentive intended to promote the 
development and deployment of CCUS technology and reduce CO2 emissions into the 
atmosphere. The 45Q credit (Section 45Q of the Internal Revenue Code [нс ¦Φ{Φ /ƻŘŜ Ϡ прvΦ 
Credit for carbon oxide sequestration]) originated in 2008 through the Energy Improvement 
and Extension Act. Section 45Q provides a tax credit per tonne of CO2, which can be claimed by 
a carbon capture project (or storage project if appropriately transferred) when the CO2 is 
securely stored through either 1) storage in geologic formations, like oil fields or saline 
reservoirs or 2) utilization, including as a feedstock to produce products like chemicals, 
concrete, or fuels. [16, 17] The 2018 Bipartisan Budget Act included a revamp of the tax credit 
available under Section 45Q of the Internal Revenue Code. The amended Section 45Q tax credit 
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expands the value, duration, and eligibility of the credits for both CO2 and carbon monoxide. 
The new provisions provide CCUS projects with 1) a new enhanced incentive to attract 
investment, 2) greater value for each tonne of CO2 stored/utilized to help close cost-to-revenue 
gaps, and 3) additional flexibility to accommodate different business models across industry 
types. [18, 19, 20] As a result, there has been heightened interest from the private sector in 
deploying additional CCUS capacity in the near term. [21, 22, 23] 

The U.S. Department of Energy (DOE) Loan Programs Office (LPO) can provide supplementation 
to 45Q for projects interested in CCUS secure financing. LPO helps projects implementing 
emerging or first-of-a-kind energy technologies like CCUS by overcoming financial barriers via 
guaranteed debt financing options. The modified 45Q tax credit can improve the certainty in 
the revenue streams of new CCUS projects, thereby improving their ability to potentially secure 
LPO-guaranteed debt financing and prospective private sector equity investment. [16, 23, 17]  

In addition to securing financing, CCUS project operators must evaluate candidate storage sites 
for susceptibility to potential failure modes that could potentially result in adverse effects to 
humans, the environment, or infrastructure and comply with Environmental Protection Agency 
requirements under the Safe Drinking Water Act (SDWA) of 1974 including obtaining a permit 
prior to operation. The potential failure modes and the associated adverse effects associated 
with CO2 storage will vary from one site to another ς typically determined through site-specific 
risk assessment. However, in general, there are certain types of failure modes and associated 
effects common to CO2 injection and storage regardless of site- or regional-specific conditions 
that must be understood for future storage site(s). 

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ƛǎ ǘƻ ǇǊƻǾƛŘŜ 5h9 [th ŀƴŘ ƛǘǎ ŀǇǇƭƛŎŀƴǘǎ ŀǿŀǊŜƴŜǎǎ ƻŦ ǇƻǘŜƴǘƛŀƭ 
ŦŀƛƭǳǊŜ ƳƻŘŜǎ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ŀŘǾŜǊǎŜ ŜŦŦŜŎǘǎ ŀǎ Ǌƛǎƪ ŦŀŎǘƻǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ƻŦ /hн 
ŦƻǊ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜΦ ¢ƘŜ ǊŜǾƛŜǿ ƻŦ ǘƘŜǎŜ Ǌƛǎƪ ŦŀŎǘƻǊǎ ŦƻŎǳǎŜǎ ƻƴ /hн ǎǘƻǊŀƎŜ ƛƴ ƻƴǎƘƻǊŜ ŘŜŜǇ 
ǎŀƭƛƴŜ ŦƻǊƳŀǘƛƻƴǎΣ ŀƴŘ ŜȄŎƭǳŘŜǎ ǎǇŜŎƛŦƛŎ ŘƛǎŎǳǎǎƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ƻƴǎƘƻǊŜ ǎǘƻǊŀƎŜ ƛƴ ŘŜǇƭŜǘŜŘ ƻƛƭ 
ŀƴŘ Ǝŀǎ ǊŜǎŜǊǾƻƛǊǎΣ ŀƴŘ ǳƴπƳƛƴŜŀōƭŜ Ŏƻŀƭ ǎŜŀƳǎΦ ²ƘƛƭŜ ƻǾŜǊƭŀǇ ŜȄƛǎǘǎ ŦƻǊ ǘƘŜ ǇǊƻƳƛƴŜƴǘ ŦŀƛƭǳǊŜ 
ƳƻŘŜǎ ŀŎǊƻǎǎ ǊŜǎŜǊǾƻƛǊ ǘȅǇŜǎΣ ǘƘŜ ǊŜǇƻǊǘ ŦƻŎǳǎŜǎ ƻƴ ŜŦŦŜŎǘǎ ŀǎ ǘƘŜȅ ǊŜƭŀǘŜ ǘƻ ǘƘŜ ǳƴƛǉǳŜ ŀǎǇŜŎǘǎ 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭŀǊƎŜπǎŎŀƭŜ /hн ƛƴƧŜŎǘƛƻƴ ƛƴ ǎŀƭƛƴŜπōŜŀǊƛƴƎ ŦƻǊƳŀǘƛƻƴǎ όƛΦŜΦΣ ōǳƻȅŀƴǘ ƛƴƧŜŎǘŀƴǘ 
ǊŜƭŀǘƛǾŜ ǘƻ ƴŀǘƛǾŜ ōǊƛƴŜΣ ƛƴŎǊŜŀǎŜ ƛƴ ŦƻǊƳŀǘƛƻƴ ǇǊŜǎǎǳǊŜ ƻǾŜǊ ǘƛƳŜΣ /hн ŎƻǊǊƻǎƛǾƛǘȅ ƛƴ ǘƘŜ 
ǇǊŜǎŜƴŎŜ ƻŦ ǿŀǘŜǊΣ ŀƴŘ ƭŀǊƎŜπǾƻƭǳƳŜ ƛƴƧŜŎǘƛƻƴ ƻǾŜǊ ŜȄǘŜƴŘŜŘ ǘƛƳŜŦǊŀƳŜǎύΦ ¢ƘŜ ŘƻŎǳƳŜƴǘ 
ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ŜȄƛǎǘƛƴƎ ŎǊŜŘƛōƭŜ ǎŎƛŜƴǘƛŦƛŎ ŜǾƛŘŜƴŎŜ ŀƴŘ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘŜ ƻŦ ǘƘŜ 
ǎŎƛŜƴŎŜ ǊŜƭŀǘŜŘ ǘƻ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻŦ /hн ōŀǎŜŘ ƻƴ ǘƘŜ ǎǳōǎǘŀƴǘƛŀƭ ōƻŘȅ ƻŦ ƪƴƻǿƭŜŘƎŜ ǘƘŀǘ 
ŜȄƛǎǘǎ ŦǊƻƳ ǘƘŜ ȅŜŀǊǎ ƻŦ ƭŀōƻǊŀǘƻǊȅ ǊŜǎŜŀǊŎƘΣ ǎƛƳǳƭŀǘƛƻƴ ǎǘǳŘƛŜǎΣ ŀƴŘ ǎƳŀƭƭπ ŀƴŘ ƭŀǊƎŜπǎŎŀƭŜ ŦƛŜƭŘπ
ǘŜǎǘƛƴƎ ŜŦŦƻǊǘǎΦ [th ƛƴǘŜƴŘǎ ǘƻ ǳǎŜ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŘŜŦƛƴŜ ǇƻǘŜƴǘƛŀƭ ŦŀƛƭǳǊŜ ƳƻŘŜǎ ŀƴŘ ŀǎǎƛǎǘ 
ƛƴ ƛǘǎ ǊŜǾƛŜǿ ŀƴŘ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ όƛΦŜΦΣ ŜŦŦŜŎǘǎύ ƻŦ ǇǊƻǇƻǎŜŘ 
//¦{ ǇǊƻƧŜŎǘǎ ǇǳǊǎǳŀƴǘ ǘƻ b9t!Φ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ǊŜƭŜǾŀƴǘ ŦƻǊ 
ŜǾŀƭǳŀǘƛƴƎ ǊŜŀǎƻƴŀōƭȅ ŦƻǊŜǎŜŜŀōƭŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ƘǳƳŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ 
ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǇǊƻǘƻŎƻƭǎ ŦƻǊ ƛƴŎƻƳǇƭŜǘŜ ƻǊ ǳƴŀǾŀƛƭŀōƭŜ ƛƴŦƻǊƳŀǘƛƻƴ ǇŜǊ пл /ƻŘŜ ƻŦ CŜŘŜǊŀƭ 
wŜƎǳƭŀǘƛƻƴǎ ό/Cwύ мрлнΦнм ŀǎ ƛǘ ǊŜƭŀǘŜǎ ǘƻ /hн ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜΦ 

¢ƻ ŜƴǎǳǊŜ ŎƭŀǊƛǘȅ ǿƛǘƘ ǘƘŜ ǘŜǊƳƛƴƻƭƻƎȅ ǳǎŜŘ ǘƘǊƻǳƎƘƻǳǘΣ ǘƘŜ ǘŜǊƳǎ άǊƛǎƪΣέ άǊŜŀǎƻƴŀōƭȅ 
ŦƻǊŜǎŜŜŀōƭŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎΣέ ŀƴŘ άƘǳƳŀƴ ŜƴǾƛǊƻƴƳŜƴǘέ ŀǊŜ ŘŜŦƛƴŜŘ ōŜƭƻǿ ŀǎ ǘƘŜȅ 
ŀǊŜ ǳǎŜŘ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΥ 
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¶ wƛǎƪ ς ŀ ǎŜƳƛπǉǳŀƴǘƛǘŀǘƛǾŜ Ǿŀƭǳŀǘƛƻƴ ŎƻǳǇƭƛƴƎ ŀ ǎǇŜŎƛŦƛŎ ǇƻǘŜƴǘƛŀƭ ŎŀǳǎŜ ƻŦ ŦŀƛƭǳǊŜ ŀƴŘ ƛǘǎ 
ǊŜǎǳƭǘƛƴƎ ǎǇŜŎƛŦƛŎ ǇƻǘŜƴǘƛŀƭ ŦŀƛƭǳǊŜ ŜŦŦŜŎǘΦ  ¢ƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ǘƘŜ ŎŀǳǎŜ ƻŦ ŦŀƛƭǳǊŜ 
ƻŎŎǳǊǊƛƴƎ ŀƴŘ ǘƘŜ ǎŜǾŜǊƛǘȅ ƻŦ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ǇƻǘŜƴǘƛŀƭ ŦŀƛƭǳǊŜ ŜŦŦŜŎǘ ŀǊŜ ǘȅǇƛŎŀƭƭȅ 
ŎƻƴǎƛŘŜǊŜŘ ƻƴ ǎŜƳƛπǉǳŀƴǘƛǘŀǘƛǾŜ ǎŎŀƭŜǎ ŀƴŘ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ǎƛǘŜπǎǇŜŎƛŦƛŎΦ ¢Ƙƛǎ ǊŜǇƻǊǘ ŘƻŜǎ 
ƴƻǘ ŀǘǘŜƳǇǘ ǘƻ ǉǳŀƴǘƛŦȅ ŎŀǳǎŜ ƻŦ ŦŀƛƭǳǊŜ ƳƻŘŜ ǇǊƻōŀōƛƭƛǘȅ ƴƻǊ ǘƘŜ ǎŜǾŜǊƛǘȅ ƻŦ ǊŜǎǳƭǘƛƴƎ 
ŦŀƛƭǳǊŜ ŜŦŦŜŎǘǎΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŘƻŜǎ ƴƻǘ ŦƻǊƳŀƭƭȅ ŀǎǎŜǎǎ ǊƛǎƪΦ  ¢Ƙƛǎ ǊŜǇƻǊǘ ŘƻŜǎ ƴƻǘ 
ǇǊŜǎŎǊƛōŜ ŀƴȅ ǎǇŜŎƛŦƛŎ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ƳŜǘƘƻŘƻƭƻƎȅΦ /hн ǎǘƻǊŀƎŜ ǎƛǘŜ ƻǇŜǊŀǘƻǊǎ ǎƘƻǳƭŘΣ 
ƘƻǿŜǾŜǊΣ ǇŜǊŦƻǊƳ ŀƴŘ Ŏƻƴǘƛƴǳŀƭƭȅ ǳǇŘŀǘŜ ŀ ǎƛǘŜπǎǇŜŎƛŦƛŎ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ŀǎ ōŜǎǘ ǇǊŀŎǘƛŎŜΦ 

¶ wŜŀǎƻƴŀōƭȅ ŦƻǊŜǎŜŜŀōƭŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎ π ŦŀƛƭǳǊŜ ŜŦŦŜŎǘǎ ǿƘƛŎƘ Ƴŀȅ ƘŀǾŜ 
ŎŀǘŀǎǘǊƻǇƘƛŎ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻƴ ǘƘŜ ƘǳƳŀƴ ŜƴǾƛǊƻƴƳŜƴǘΣ ǿƛǘƘ ŀƴ ǳƴŘŜǊƭȅƛƴƎ ŎŀǳǎŜ ƻŦ 
ŦŀƛƭǳǊŜ ǘƘŀǘ ōŀǎŜŘ ƻƴ ŎǊŜŘƛōƭŜ ǎŎƛŜƴǘƛŦƛŎ ŜǾƛŘŜƴŎŜ όƛΦŜΦΣ ƴƻǘ ōŀǎŜŘ ǇǳǊŜƭȅ ƻƴ ŎƻƴƧŜŎǘǳǊŜΤ 
ǿƛǘƘƛƴ ǘƘŜ ǊǳƭŜ ƻŦ ǊŜŀǎƻƴύ Ƙŀǎ ŀ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ƻŎŎǳǊǊŜƴŎŜΦ tƻǘŜƴǘƛŀƭƭȅ ŎŀǘŀǎǘǊƻǇƘƛŎ 
ŎƻƴǎŜǉǳŜƴŎŜǎΣ ŜǾŜƴ ƛŦ ǘƘŜƛǊ ǳƴŘŜǊƭȅƛƴƎ ŎŀǳǎŜ ƻŦ ŦŀƛƭǳǊŜ ǇǊƻōŀōƛƭƛǘȅ ƛǎ ƭƻǿ όǇŜǊ пл /Cw Ϡ 
мрлнΦнмύ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǊŜŀǎƻƴŀōƭȅ ŦƻǊŜǎŜŜŀōƭŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎΤ ƘƻǿŜǾŜǊΣ 
ƴƻ ǉǳŀƴǘƛǘŀǘƛǾŜ ǾŀƭǳŜǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴǎ ǘƻ ŘŜŦƛƴŜ άƭƻǿ ǇǊƻōŀōƛƭƛǘȅΦέ 

¶ IǳƳŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ς ŎƻƳǇǊŜƘŜƴǎƛǾŜƭȅ ǘƘŜ ƴŀǘǳǊŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜ 
ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǇǊŜǎŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎ ƻŦ !ƳŜǊƛŎŀƴǎ ǿƛǘƘ ǘƘŀǘ ŜƴǾƛǊƻƴƳŜƴǘ όǇŜǊ 
пл /Cw Ϡ мрлуΦмύΦ ¢Ƙƛǎ ǊŜǇƻǊǘ ŎƻƴǎƛŘŜǊǎ ƘǳƳŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ǿƛǘƘƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘǊŜŜ 
ŜƭŜƳŜƴǘǎΥ мύ ƘǳƳŀƴ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘȅ ƻŦ ǇŜƻǇƭŜ ƛƴ ǘƘŜ ŀŦŦŜŎǘŜŘ ǊŜƎƛƻƴ ƻŦ ŀ /hн ǎǘƻǊŀƎŜ 
ǎƛǘŜΤ нύ ǘƘŜ ŜŎƻƴƻƳƛŎ ƭƛǾŜƭƛƘƻƻŘǎ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ƛƴ ǘƘŜ ŀŦŦŜŎǘŜŘ ǊŜƎƛƻƴ ƻŦ ŀ /hн 
ǎǘƻǊŀƎŜ ǎƛǘŜΤ ŀƴŘ оύ ǘƘŜ ƴŀǘǳǊŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ǘƘŜ ŀŦŦŜŎǘŜŘ ǊŜƎƛƻƴ ƻŦ ŀ /hн 
ǎǘƻǊŀƎŜ ǎƛǘŜΦ 9ȄŎƭǳŘŜŘ ŦǊƻƳ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŀǊŜ ŀƴȅ ǇƻǘŜƴǘƛŀƭƭȅ ŀŘǾŜǊǎŜ ŦŀƛƭǳǊŜ ŜŦŦŜŎǘǎ 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ /hн ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜ ƛƳǇŀŎǘƛƴƎ ǘƘŜ ŜŎƻƴƻƳƛŎǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ 
/hн ǎƻǳǊŎŜΣ /hн ŎŀǇǘǳǊŜΣ /hн ǘǊŀƴǎǇƻǊǘΣ ŀƴŘ /hн ǎǘƻǊŀƎŜ ƻǇŜǊŀǘƻǊǎ ŀƴŘκƻǊ ƛƴǾŜǎǘƻǊǎΦ      

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ōƻŘȅ ƛƴŎƭǳŘŜǎ ǘƘǊŜŜ Ƴŀƛƴ ǎŜŎǘƛƻƴǎ ǿƘƛŎƘ ǇǊƻǾƛŘŜ ōŀŎƪƎǊƻǳƴŘ ƻƴ ǘƘŜ /hн ǎǘƻǊŀƎŜ 
ŎƻƴŎŜǇǘΣ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ŦŀƛƭǳǊŜ ƳƻŘŜǎΣ ŜŦŦŜŎǘǎΣ ŀƴŘ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ŀǎ ǘƘŜȅ ǊŜƭŀǘŜ ǘƻ ŦŀƛƭǳǊŜ 
ǇǊŜǾŜƴǘƛƻƴΣ ŘŜǘŜŎǘƛƻƴΣ ŀƴŘ ƳƛǘƛƎŀǘƛƻƴΣ ŀƴŘ ŀ ǊŜǾƛŜǿ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊ ŦŜŜŘōŀŎƪ ŦƻǊ ǎŜƭŜŎǘŜŘ //¦{ 
ǇǊƻƧŜŎǘǎ ƛƴ ǘƘŜ ¦Φ{Φ ¢ƘŜ ǊŜǇƻǊǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ /ƻƴŎƭǳǎƛƻƴǎ ό{ŜŎǘƛƻƴ рύ ŀƴŘ ǎŜǾŜǊŀƭ !ǇǇŜƴŘƛŎŜǎ ǘƘŀǘ 
ǇǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ǎǳǇǇƻǊǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΦ ¢ƘŜ Ƴŀƛƴ ǎŜŎǘƛƻƴǎ н ǘƘǊƻǳƎƘ п ŀǊŜ ƻǊƎŀƴƛȊŜŘ ŀǎ 
ŦƻƭƭƻǿǎΥ 

¶ {ŜŎǘƛƻƴ нΥ hƴǎƘƻǊŜ DŜƻƭƻƎƛŎ {ǘƻǊŀƎŜ ƻŦ /hн ς hǾŜǊǾƛŜǿΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ ŀ 
ŦƻǳƴŘŀǘƛƻƴŀƭ ŎƻƴǘŜȄǘ ǘƻ ǘƘŜ /hн ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ //¦{ ǾŀƭǳŜ 
ŎƘŀƛƴΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ǊƻƭŜ ƻŦ //¦{ ŀǎ ŀ /hн ƳŀƴŀƎŜƳŜƴǘ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ 
ǇǊƻǾƛŘŜǎ ōŀŎƪƎǊƻǳƴŘ ƻƴ ǇǊƻƳƛƴŜƴǘ ǊŜƎǳƭŀǘƛƻƴǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ǊŜƭŀǘŜŘ ǘƻ /hн 
ǎǘƻǊŀƎŜΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ Ƙƻǿ /hн ǎǘƻǊŀƎŜ ǎƛǘŜǎ ŀǊŜ ǎŎǊŜŜƴŜŘΣ 
ŎƘŀǊŀŎǘŜǊƛȊŜŘΣ ŘŜǾŜƭƻǇŜŘΣ ƻǇŜǊŀǘŜŘΣ ƳƻƴƛǘƻǊŜŘΣ ŀƴŘ ŎƭƻǎŜŘ ǘƻ ŜƴǎǳǊŜ ǎŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ 
ƭƻƴƎπǘŜǊƳ ǎǘƻǊŀƎŜΦ CƛƴŀƭƭȅΣ ǘƘƛǎ ǎŜŎǘƛƻƴ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ŜŦŦŜŎǘǎ ŦǊƻƳ /hн ƛƴƧŜŎǘƛƻƴΣ 
ŀƴŘ ōǊƛŜŦƭȅ ŘƛǎŎǳǎǎŜǎ ƪŜȅ ŦƛƴŘƛƴƎǎ ŀƴŘ ƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘ ŦǊƻƳ ŦƛŜƭŘ ǇǊƻƧŜŎǘǎ ƛƳǇƭŜƳŜƴǘŜŘ 
ǘƘǊƻǳƎƘ 5h9Ωǎ wŜƎƛƻƴŀƭ /ŀǊōƻƴ {ŜǉǳŜǎǘǊŀǘƛƻƴ tŀǊǘƴŜǊǎƘƛǇǎ όw/{tύ LƴƛǘƛŀǘƛǾŜΦ 

¶ Section 3: Potential Failure Modes and Associated Effects to the Human Environment 
Related to Onshore Geologic Storage of CO2. This section includes an inclusive list of 
potential failure modes, causes of failure, and associated effects on the human 
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environment related to geologic storage of CO2. This section also identifies failure 
prevention, detection, and mitigation approaches and best practices for each potential 
failure mode. The information has been synthesized from relevant sources of technical 
literature (reports, journal articles, presentations), evaluation of environmental project 
assessments relating to CCUS projects reviewed by DOE,c and UIC permit applications 
(where applicable). Additionally, this section evaluates and compares monitoring results 
from select CO2 storage sites to the predictions or forecasted conditions and impacts 
made prior to injection operations. The discussion focuses on failure modes and 
associated effects from the injection and long-term storage of CO2, not on effects from 
surface development activities or capture, compression, and transportation of CO2. 

¶ {ŜŎǘƛƻƴ пΥ !ŘŘƛǘƛƻƴŀƭ LǎǎǳŜǎ ƻǊ /ƻƴŎŜǊƴǎ ŦǊƻƳ tǳōƭƛŎ ŀƴŘ {ǘŀƪŜƘƻƭŘŜǊ /ƻƳƳŜƴǘΦ ¢Ƙƛǎ 
ǎŜŎǘƛƻƴ ƭƛǎǘǎ ŀƴŘ ǎǳƳƳŀǊƛȊŜǎ ŎƻƴŎŜǊƴǎ ǊŀƛǎŜŘ ŦǊƻƳ ǎǘŀƪŜƘƻƭŘŜǊ ŦŜŜŘōŀŎƪ ǊŜƭŀǘŜŘ ǘƻ /hн 
ǎǘƻǊŀƎŜ ƻǇŜǊŀǘƛƻƴǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŎƻƳǇƛƭŜŘ ŦǊƻƳ ǎŜǾŜǊŀƭ 
ǎƻǳǊŎŜǎΣ ƛƴŎƭǳŘƛƴƎ ǇǊŜǾƛƻǳǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǾƛŜǿǎ ƻǊ ǘƘǊƻǳƎƘ ¦L/ ǇŜǊƳƛǘǘƛƴƎ ǇǊƻŎŜǎǎŜǎΣ 
ŀǎ ǿŜƭƭ ŀǎ ƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘ ŦǊƻƳ ǘƘŜ w/{t LƴƛǘƛŀǘƛǾŜΦ CŜŜŘōŀŎƪ ŦǊƻƳ ǇǳōƭƛŎ ǎǘŀƪŜƘƻƭŘŜǊǎ ƛǎ 
ŎǊƛǘƛŎŀƭ ƛƴ ŎƻƴǎƛŘŜǊƛƴƎ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ /hн ƛƴƧŜŎǘƛƻƴ ƻƴ ǘƘŜ ƘǳƳŀƴ ŜƴǾƛǊƻƴƳŜƴǘΦ !ƴ ŀƴŀƭȅǎƛǎ 
ƛǎ ǇǊƻǾƛŘŜŘ ǿƘƛŎƘ ŎƻƳǇŀǊŜǎ ǘƘŜ ŎƻƳƳŜƴǘǎ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǇǳōƭƛŎ ǎǘŀƪŜƘƻƭŘŜǊǎ ōȅ ǘƘŜ 
ǾƻƭǳƳŜ ǘƘŀǘ ǊŜƭŀǘŜǎ ǘƻ ǇǊƻƧŜŎǘ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ƘǳƳŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜ ǾƻƭǳƳŜ ƻŦ 
ŎƻƳƳŜƴǘǎ ǘƘŀǘ Řƻ ƴƻǘΦ  

 
c  The U.S. Environmental Protection Agencyõs (EPA) Safe Drinking Water Act (SDWA) Underground Injection Control (UIC) 

program is responsible for the protection of underground sources of drinking water (USDW) from contamination by 

regulating the construction and operation of injection wells, including those related to geologic CO 2 EOR and CO 2 

storage operations (Class II and Class VI wells). EPA is required to comply with the requirements of NEPA for many of its 

R&D efforts, facilities construction activities, and National Pollutant Discharge Elimination System (NPDES) permits for new 

sources. However, EPA is exempt from NEPA under the following statutes:  

¶ Section 511(c) of the Clean Water Act exempts most EPA actions under the Clean Water Act from the 

requirements of NEPA  

¶ Section 7(c) of the Energy Supply and Environmental Coordinat ion Act of 1974 (15 U.S.C. 793(c)(1)) exempts all EPA 

actions under the Clean Air Act from the requirements of NEPA  

Therefore, these environmental reviews were completed by DOE, as EPAõs SDWA UIC program is exempt from performing 

environmental reviews unde r section 102(2)(C) and an alternatives analysis under section 102  (2)(E) of NEPA under a 

functional equivalence analysis. [40]  
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2 ONSHORE GEOLOGIC STORAGE OF CO 2 ð OVERVIEW 

//¦{ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ŎƻƳǇƻƴŜƴǘǎ ƛƴ ŀ ǇƻǊǘŦƻƭƛƻ ƻŦ ǎƻƭǳǘƛƻƴǎ ƴŜŜŘŜŘ ǘƻ ŎƘŀƴƎŜ ǘƘŜ 
ŜƳƛǎǎƛƻƴǎ ǘǊŀƧŜŎǘƻǊȅ ƻŦ ǘƘŜ Ǝƭƻōŀƭ ŜƴŜǊƎȅ ǎȅǎǘŜƳ ǿƘƛƭŜ ǇǊƻǾƛŘƛƴƎ ŀŦŦƻǊŘŀōƭŜ ŀƴŘ ǊŜƭƛŀōƭŜ ŜƴŜǊƎȅΦ 
.ǳƛƭǘ ƻƴ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŜǎ όǿƘƛŎƘ ōǊƻŀŘƭȅ ƛƴŎƭǳŘŜ /hн 
ŎŀǇǘǳǊŜΣ ǘǊŀƴǎǇƻǊǘΣ ŀƴŘ ǎǘƻǊŀƎŜύΣ //¦{ ǊŜŘǳŎŜǎ /hн ǇǊƻŘǳŎŜŘ ŦǊƻƳ ǇƻǿŜǊπƎŜƴŜǊŀǘƛƴƎ ŀƴŘ 
ƛƴŘǳǎǘǊƛŀƭ ǎƻǳǊŎŜǎ ŦǊƻƳ ŜƳƛǎǎƛƻƴ ǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ς ƛǘ Ŏŀƴ ŀƭǎƻ ǊŜƳƻǾŜ /hн ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ 
ŀǘƳƻǎǇƘŜǊŜ ǘƘǊƻǳƎƘ ŘƛǊŜŎǘ ŀƛǊ ŎŀǇǘǳǊŜ ǘŜŎƘƴƛǉǳŜǎΦ ώмϐ hƴŜ ƻŦ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ŎƻƳǇƻƴŜƴǘǎ ƻŦ 
//¦{ ƛǎ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻŦ /hнΣ ǿƘƛŎƘ ƛƴǾƻƭǾŜǎ ƛƴƧŜŎǘƛƴƎ ŎŀǇǘǳǊŜŘ /hн ǳƴŘŜǊƎǊƻǳƴŘ ƛƴ ŘŜŜǇ 
όϤнΣслл ŦŜŜǘ ώŦǘϐ ƻǊ ƎǊŜŀǘŜǊύ ƎŜƻƭƻƎƛŎ ǊŜǎŜǊǾƻƛǊǎ ŦƻǊ ǎŀŦŜΣ ǎŜŎǳǊŜΣ ŀƴŘ ǇŜǊƳŀƴŜƴǘ ǎǘƻǊŀƎŜΦ ώнпϐ 
/hн Ŏŀƴ ŀƭǎƻ ōŜ ƛƴƧŜŎǘŜŘ ƛƴǘƻ ƻƛƭ ǊŜǎŜǊǾƻƛǊǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ /hн 9hw ƛƴ ƻǊŘŜǊ ǘƻ ǊŜŎƻǾŜǊ 
ŀŘŘƛǘƛƻƴŀƭ ƻƛƭ ŀƴŘ ƴŀǘǳǊŀƭ ƎŀǎΣ ǘȅǇƛŎŀƭƭȅ ŀǎ ŀ ǘŜǊǘƛŀǊȅ ǊŜŎƻǾŜǊȅ ǇǊƻŎŜǎǎΦ ώнрϐ ¢ƘǊƻǳƎƘ /hн 9hwΣ 
ŀƭƳƻǎǘ ŀƭƭ ƻŦ ǘƘŜ ƛƴƧŜŎǘŜŘ /hн ǊŜƳŀƛƴǎ ǎǘƻǊŜŘ ƻǾŜǊ ǘƘŜ ƭƻƴƎπǘŜǊƳ ς ƘƻǿŜǾŜǊΣ ǘƘƛǎ ǎǇŜŎƛŦƛŎ ǇǊƻŎŜǎǎ 
ƛǎ ƴƻǘ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΦ 

LŘŜƴǘƛŦȅƛƴƎ ǎǳƛǘŀōƭŜ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǎƛǘŜǎ ƛƴǾƻƭǾŜǎ ŀ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŀƴŘ ŎŀǊŜŦǳƭ ŀƴŀƭȅǎƛǎ ƻŦ ōƻǘƘ 
ǘƘŜ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ƴƻƴπǘŜŎƘƴƛŎŀƭ ŀǎǇŜŎǘǎ ƻŦ ǇƻǘŜƴǘƛŀƭ ǎƛǘŜǎΦ ώнсϐ CƛǾŜ ǎǘƻǊŀƎŜ ŦƻǊƳŀǘƛƻƴ ǘȅǇŜǎΣ 
ƛƴŎƭǳŘƛƴƎ ǎŀƭƛƴŜπōŜŀǊƛƴƎ ŦƻǊƳŀǘƛƻƴǎΣ ŘŜǇƭŜǘŜŘ ƻƛƭ ŀƴŘ Ǝŀǎ ǊŜǎŜǊǾƻƛǊǎΣ ǳƴπƳƛƴŜŀōƭŜ Ŏƻŀƭ ǎŜŀƳǎΣ 
ōŀǎŀƭǘǎΣ ŀƴŘ ƻǊƎŀƴƛŎ ǎƘŀƭŜǎ όǘƘǊŜŜ ŀǊŜ ŘƛǎǇƭŀȅŜŘ ƛƴ 9ȄƘƛōƛǘ нπмύ ƘŀǾŜ ƎŜƴŜǊŀƭƭȅ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ 
ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻŦ /hнΣ ŜŀŎƘ ǿƛǘƘ ǘƘŜƛǊ ƻǿƴ ǳƴƛǉǳŜ ŀŘǾŀƴǘŀƎŜǎ ŀǎ ǿŜƭƭ ŀǎ 
ŘǊŀǿōŀŎƪǎΦ ώпϐ YŜȅ ƎŜƻƭƻƎƛŎ ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ǊŜǎŜǊǾƻƛǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ Ƴǳǎǘ ōŜ ŀŘŜǉǳŀǘŜƭȅ 
ŎƘŀǊŀŎǘŜǊƛȊŜŘ ŦƻǊ ǘƘŜ ǇǊƻǇŜǊ ŘŜǎƛƎƴ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ŀ ǇǊƻƧŜŎǘΦ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜǎŜ 
ŀǘǘǊƛōǳǘŜǎ Ƴǳǎǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŜŀǊƭȅ ƻƴ ƛƴ ǇǊƻƧŜŎǘ ǇƭŀƴƴƛƴƎ όƛΦŜΦΣ ŘǳǊƛƴƎ ǘƘŜ ǎƛǘŜ ǎŎǊŜŜƴƛƴƎ ŀǎ ǿŜƭƭ 
ŀǎ ǎƛǘŜ ǎŜƭŜŎǘƛƻƴ ŀƴŘ ǎƛǘŜ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǇƘŀǎŜǎ ƻŦ ŀ /hн ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘύΦ ¢ƘŜǎŜ ŀǘǘǊƛōǳǘŜǎ 
ōŜŎƻƳŜ ōŜǘǘŜǊ ǳƴŘŜǊǎǘƻƻŘ ƻǾŜǊ ǘƛƳŜ ǘƘǊƻǳƎƘ ŜŀŎƘ ǇǊƻƧŜŎǘ ǇƘŀǎŜ όƛΦŜΦΣ ǎƛǘŜ ǎŎǊŜŜƴƛƴƎΣ ǎƛǘŜ 
ǎŜƭŜŎǘƛƻƴ ŀƴŘ ǎƛǘŜ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴΣ ǇŜǊƳƛǘǘƛƴƎ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ŀƴŘ ƻǇŜǊŀǘƛƻƴǎύ ŀǎ ƴŜǿ Řŀǘŀ ƛǎ 
ƎŜƴŜǊŀǘŜŘΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǇǊƻƧŜŎǘ ƻǇŜǊŀǘƛƻƴǎ Ŏŀƴ ōŜ ŀŘƧǳǎǘŜŘ ŀǎ ǎƛǘŜ ƻǇŜǊŀǘƻǊǎ Ǝŀƛƴ ƳƻǊŜ 
ŎƻƴŦƛŘŜƴŎŜ ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ Ƙƻǿ ǎƛǘŜǎ ǊŜǎǇƻƴŘ ǘƻ /hн ƛƴƧŜŎǘƛƻƴΦ  

{ǘƻǊŀƎŜ ǎƛǘŜǎ ŦƻǊ /hн Ŏŀƴ ōŜ ƭƻŎŀǘŜŘ ǘƻ ǘŀƪŜ ŀŘǾŀƴǘŀƎŜ ƻŦ ŦŀǾƻǊŀōƭŜ ƎŜƻƭƻƎƛŎ ŀǘǘǊƛōǳǘŜǎ ǘƘŀǘ 
ǇǊŜǾŜƴǘ ǾŜǊǘƛŎŀƭ ƻǊ ƭŀǘŜǊŀƭ ƳƛƎǊŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ƛƴǘŜƴŘŜŘ ǎǘƻǊŀƎŜ ǊŜǎŜǊǾƻƛǊΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǎǘƻǊŀƎŜ 
ǎƛǘŜǎ ŀǎ ǇŀǊǘ ƻŦ //¦{ ŀǊŜ ŎƭƻǎŜƭȅ ŀƴŀƭƻƎƻǳǎ ǘƻ ƴŀǘǳǊŀƭƭȅ ƻŎŎǳǊǊƛƴƎ /hн ŦƛŜƭŘǎ ƛƴ ǎŜŘƛƳŜƴǘŀǊȅ 
ōŀǎƛƴǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ƴŀǘǳǊŀƭƭȅ ƻŎŎǳǊǊƛƴƎ /hнΣ ǿƘŜǘƘŜǊ ŘŜǊƛǾŜŘ ŦǊƻƳ ōƛƻƭƻƎƛŎŀƭ ŀŎǘƛǾƛǘȅΣ ƛƎƴŜƻǳǎ 
ŀŎǘƛǾƛǘȅΣ ƻǊ ŎƘŜƳƛŎŀƭ ǊŜŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ ǊƻŎƪǎ ŀƴŘ ŦƭǳƛŘǎΣ Ƙŀǎ ōŜŜƴ ƴŀǘǳǊŀƭƭȅ ǎǘƻǊŜŘ ƛƴ ǘƘŜ 9ŀǊǘƘΩǎ 
ǳǇǇŜǊ ŎǊǳǎǘ ŦƻǊ Ƴƛƭƭƛƻƴǎ ƻŦ ȅŜŀǊǎ ŜƛǘƘŜǊ ŀƭƻƴŜ ƻǊ ƛƴ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ ƻǘƘŜǊ ŦƭǳƛŘǎ όǎǳŎƘ ŀǎ 
ƘȅŘǊƻŎŀǊōƻƴǎύΦ ώнуϐ Lƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ǊƻǳƎƘƭȅ ǘǿƻπǘƘƛǊŘǎ ƻŦ ǘƘŜ /hн ǳǎŜŘ ŦƻǊ 9hw ƛǎ ŜȄǘǊŀŎǘŜŘ 
ŦǊƻƳ ƴŀǘǳǊŀƭ ƎŜƻƭƻƎƛŎ ǊŜǎŜǊǾƻƛǊǎ ώнфϐ όŜΦƎΦΣ aŎ9ƭƳƻ 5ƻƳŜ ƛƴ /ƻƭƻǊŀŘƻύΤ Ƴŀƴȅ ƻŦ ǿƘƛŎƘ ƘŀǾŜ 
ŀŎŎǳƳǳƭŀǘŜŘ ŀƴŘ ǎǘƻǊŜŘ /hн ƻǾŜǊ Ƴƛƭƭƛƻƴǎ ƻŦ ȅŜŀǊǎΦ ώолΣ омϐ CǳǊǘƘŜǊƳƻǊŜΣ ǎǘǳŘƛŜǎ ƻŦ ƻƛƭ ŀƴŘ Ǝŀǎ 
ŦƛŜƭŘǎ ƘŀǾŜ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ƘȅŘǊƻŎŀǊōƻƴǎ ŀƴŘ ƻǘƘŜǊ ōǳƻȅŀƴǘ ƎŀǎŜǎ ŀƴŘ ŦƭǳƛŘǎ ŎƻƴǘŀƛƴŜŘ ǘƘŜǊŜƛƴΣ 
ƛƴŎƭǳŘƛƴƎ /hнΣ Ŏŀƴ ǊŜƳŀƛƴ ǘǊŀǇǇŜŘ ŦƻǊ Ƴƛƭƭƛƻƴǎ ƻŦ ȅŜŀǊǎΦ ώонΣ ооϐ LƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜǎŜ 
ŀƴŀƭƻƎƻǳǎ ƴŀǘǳǊŀƭƭȅ ƻŎŎǳǊǊƛƴƎ ƎŜƻƭƻƎƛŎ ŦƻǊƳŀǘƛƻƴǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ǎǳŎŎŜǎǎŦǳƭ ƻǇŜǊŀǘƛƻƴ ƻŦ 
ƛƴŘǳǎǘǊƛŀƭπǎŎŀƭŜ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻǇŜǊŀǘƛƻƴǎ ŀƴŀƭƻƎƻǳǎ ǘƻ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻŦ /hн όŜΦƎΦΣ 
ǳƴŘŜǊƎǊƻǳƴŘ ƴŀǘǳǊŀƭ Ǝŀǎ ǎǘƻǊŀƎŜ ŀƴŘ ŘŜŜǇ ǿŜƭƭ ǿŀǎǘŜ ŘƛǎǇƻǎŀƭ ώопϐύΣ ǇǊƻǾƛŘŜ ŜǾƛŘŜƴŎŜ ǘƘŀǘ /hн 
Ŏŀƴ ōŜ ǎŜŎǳǊŜƭȅ ŀƴŘ ǎŀŦŜƭȅ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ŘŜŜǇ ǎǳōǎǳǊŦŀŎŜΦ 
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Exhibit 2-1. Conceptual diagram illustrating storage of captured CO2 from power-generating and industrial 
sources in three diverse types of onshore storage formation [27] 
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2.1 ONSHORE GEOLOGIC FORMATIONS FOR CO2 STORAGE ð SALINE 

FORMATIONS FOCUS 

Promising potential candidates for CO2 storage are porous and permeable rock formations that 
hold or have previously held fluids in place such as natural gas, oil, or brines. [26] Storage 
formation types that have generally been considered suitable candidates for geologic CO2 
storage are saline formations, depleted oil and natural gas reservoirs, un-mineable coal seams, 
basalt formations, and organic-rich shales. Relevant information on the latter four formation 
types as it relates to CO2 storage, as well as maps highlighting their spatial extent in North 
America, is presented in Appendix A: Other Onshore, Geologic Formations Within North 
America Assessed by NETL. Each of the formation types provide their own unique benefits and 
potential challenges as CO2 storage options. For example, each formation type will have 
different typical ranges and spatially varying patterns of permeability, porosity, and rock pore 
and surface characteristics corresponding to formation depositional environments and burial 
history that impact how fluids flow through, or are trapped in, formations. [26] 

Saline formations are deep, sedimentary porous and permeable rocks saturated with salty 
water called brine that contains high concentrations of dissolved solids. Elevated total dissolved 
solids in saline formations make the brine unsuitable for agriculture or human consumption,d 
and would be difficult and expensive to treat for such applications. [28, 26] Saline formations 
provide suitable candidates for CO2 storage because they are widely dispersed across several 
regions of North American (Exhibit 2-2) and offer vast storage capacity. Storage resource 
estimates, conducted by the National Energy Technology Laboratory (NETL) and RCSPs for 
saline formations in the United States and parts of Canada range between 2,379 and 21,633 
billion tonnes (gigatons [Gt]); however, these estimates (calculated at the formation, basin, and 
continent scales) are prospective and, as such, have significant associated uncertainty. Also, 
practical constraints may impact the accessibility and ability to effectively utilize some of these 
resources. [4, 24]  

Despite their substantial storage resource capacity, saline formations have not been as 
extensively explored compared to oil and gas reservoirs. [26] Regardless, according to Celia et 
al. (2015), the body of research available to date implies that the processes involved with CO2 
injection and storage into deep saline formations are fairly well understood, and the associated 
risks are manageable and not unusual compared to other analogous subsurface activities. [35] 

 
d  Saline formations with greater than 10,000 parts per million total dissolved solids in the brine are not considered  USDW as 

per EPAõs UIC Program;  [40]  USDW are protected by EPA õs UIC Program, as discussed in Section 2.2. 
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Exhibit 2-2. Map displaying the distribution of saline formations that were assessed by NETL under the RCSP 
Initiative in parts of North America [4] 

 

¢ƻ ƳŀȄƛƳƛȊŜ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ŀǾŀƛƭŀōƭŜ ǎǘƻǊŀƎŜ ǊŜǎƻǳǊŎŜ όŀŎŎŜǎǎƛōƭŜ ǇƻǊŜ ǎǇŀŎŜύ ŀƴŘ ǇǊƻǾƛŘŜ 
ōŜƴŜŦƛǘǎ ŦƻǊ ǎǘƻǊŀƎŜ ǎŜŎǳǊƛǘȅΣ /hн ƛǎ ǳǎǳŀƭƭȅ ƛƴƧŜŎǘŜŘ ŘŜŜǇ ƛƴǘƻ ǎǳƛǘŀōƭŜ ŦƻǊƳŀǘƛƻƴǎ ŀǎ ŀ 
ǎǳǇŜǊŎǊƛǘƛŎŀƭ ŦƭǳƛŘ όǘŜƳǇŜǊŀǘǳǊŜǎ ƳƻǊŜ ǘƘŀƴ ууϲC ώомΦмϲ/ϐ ŀƴŘ ǇǊŜǎǎǳǊŜǎ ƳƻǊŜ ǘƘŀƴ 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ мΣлрт ǇƻǳƴŘǎ ǇŜǊ ǎǉǳŀǊŜ ƛƴŎƘ ώǇǎƛϐ ώтнΦф ŀǘƳƻǎǇƘŜǊŜǎϐ ƘŀǾƛƴƎ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ōƻǘƘ 
ŀ Ǝŀǎ ώǾƛǎŎƻǎƛǘȅϐ ŀƴŘ ƭƛǉǳƛŘ ώŘŜƴǎƛǘȅϐύΦ ώпΣ осϐ  9ŦŦŜŎǘƛǾŜ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǎƛǘŜǎ ǇǊƻƳƻǘŜ ǘƘŜ 
ǇŜǊƳŀƴŜƴǘ ǘǊŀǇǇƛƴƎ ƻŦ /hн ǘƘǊƻǳƎƘ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŦƛǾŜ ǇǊƛƳŀǊȅ ƳŜŎƘŀƴƛǎƳǎ ƛƴŎƭǳŘƛƴƎΥ  

1. {ǘǊǳŎǘǳǊŀƭ ǘǊŀǇǇƛƴƎ όǘǊŀǇǇƛƴƎ ōȅ ƎŜƻƭƻƎƛŎŀƭ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ŦƻǊƳŜŘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ǎǘǊǳŎǘǳǊŀƭ 
ŎƘŀƴƎŜǎΣ ŜΦƎΦΣ ŦƻƭŘƛƴƎ ŀƴŘ ŦŀǳƭǘƛƴƎύΤ 

2. {ǘǊŀǘƛƎǊŀǇƘƛŎ ǘǊŀǇǇƛƴƎ όǘǊŀǇǇƛƴƎ ōȅ ƎŜƻƭƻƎƛŎŀƭ ŦŜŀǘǳǊŜǎ ŦƻǊƳŜŘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǎŜŘƛƳŜƴǘŀǊȅ 
ǇƘŜƴƻƳŜƴŀΣ ŜΦƎΦΣ ǳƴŎƻƴŦƻǊƳƛǘƛŜǎΣ ǇƛƴŎƘƻǳǘǎΣ ǊŜŜŦǎύΤ 

3. wŜǎƛŘǳŀƭ ǘǊŀǇǇƛƴƎ όǘǊŀǇǇƛƴƎ ƻŦ ŦǊŜŜπǇƘŀǎŜ /hн ƛƴ ǎƳŀƭƭ ǇƻǊŜǎ ƘŜƭŘ ōȅ ŦƭǳƛŘπǊƻŎƪ ƛƴǘŜǊŦŀŎƛŀƭ 
ŦƻǊŎŜǎύΤ 

4. {ƻƭǳōƛƭƛǘȅ ǘǊŀǇǇƛƴƎ ό/hн ŘƛǎǎƻƭǾŜŘ ƛƴǘƻ ƛƴ ǎƛǘǳ ōǊƛƴŜύΤ ŀƴŘ  

5. aƛƴŜǊŀƭ ǘǊŀǇǇƛƴƎ όŜΦƎΦΣ /hн ƳƛƴŜǊŀƭƛȊŀǘƛƻƴ Ǿƛŀ ŎƘŜƳƛŎŀƭ ǊŜŀŎǘƛƻƴύΦ  

¢ƘŜ ǊŜƭŀǘƛǾŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǘƘŜǎŜ ǇǊƻŎŜǎǎŜǎ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŎƘŀƴƎŜ ƻǾŜǊ ǘƛƳŜ ŀǎ /hн ƳƛƎǊŀǘŜǎ ŀƴŘ 
ǊŜŀŎǘǎ ǿƛǘƘ ǘƘŜ ǊƻŎƪǎ ŀƴŘ ŦƭǳƛŘǎΣ ŀǎ ƛƭƭǳǎǘǊŀǘŜŘ ŎƻƴŎŜǇǘǳŀƭƭȅ ƛƴ 9ȄƘƛōƛǘ нπоΦ Lǘ ƛǎ ƭƛƪŜƭȅ ǘƘŀǘ фф 
ǇŜǊŎŜƴǘ ƻǊ ƳƻǊŜ ƻŦ ǘƘŜ ƛƴƧŜŎǘŜŘ /hн ǿƛƭƭ ōŜ ƳŀƛƴǘŀƛƴŜŘ ŦƻǊ ƻǾŜǊ мΣллл ȅŜŀǊǎ ƛŦ ǎǘƻǊŜŘ ƛƴ ŀ 
ǎǳƛǘŀōƭŜ ŦƻǊƳŀǘƛƻƴΦ ώнуϐ 
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Exhibit 2-3. Physical and geochemical trapping mechanisms for CO2 storage in geologic formations and the 
relative contribution of each over time 

 

Used with permission from the Intergovernmental Panel on Climate Change (IPCC) [28] 

2.2 CO 2 STORAGE REGULATORY PERSPECTIVE IN THE UNITED STATES 

9t! ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜƴǎǳǊƛƴƎ ǘƘŜ ǎŀŦŜǘȅ ƻŦ ǳƴŘŜǊƎǊƻǳƴŘ ǎƻǳǊŎŜǎ ƻŦ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ 
{5²!Σ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ŀ ǊŜƎǳƭŀǘƻǊȅ ŘǊƛǾŜǊ ǘƻ ƳŀƴŀƎŜ ƛƴƧŜŎǘƛƻƴ ƻŦ ŦƭǳƛŘǎ ƛƴ ǘƘŜ ǎǳō ǎǳǊŦŀŎŜΦ  9t!Ωǎ 
ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ŦƻǊ ƛƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ !Ŏǘ ŜƴǎǳǊŜǎ ǘƘŀǘ ŘŜǇƭƻȅƳŜƴǘ ƻŦ //¦{ ƛǎ ǇǊƻǘŜŎǘƛǾŜ ƻŦ ǘƘŜ 
ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ƘǳƳŀƴ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘȅ ōȅ ǊŜŘǳŎƛƴƎ DID ŀǘƳƻǎǇƘŜǊƛŎ ŜƳƛǎǎƛƻƴǎ ŀƴŘ 
ǇǊŜǾŜƴǘƛƴƎ ƭŀǊƎŜπǎŎŀƭŜ ƎŜƻƭƻƎƛŎ ŎŀǊōƻƴ ǎǘƻǊŀƎŜ ŦǊƻƳ ŜƴŘŀƴƎŜǊƛƴƎ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΦ 
CŜŘŜǊŀƭ ǊŜƎǳƭŀǘƻǊȅ ǇǊƻƎǊŀƳǎ Ƴƻǎǘ ŀǇǇƭƛŎŀōƭŜ ǘƻ //¦{ ǇŜǊǘŀƛƴ ǘƻ 9t!Ωǎ ¦L/ tǊƻƎǊŀƳ όпл /Cw Ϡ 
мпп ŀƴŘ мпсύe ŀƴŘ DǊŜŜƴƘƻǳǎŜ Dŀǎ wŜǇƻǊǘƛƴƎ tǊƻƎǊŀƳ όDIDwtύ όпл /Cw Ϡ фуύΦ 

¢ƘŜ {5²! ŜǎǘŀōƭƛǎƘŜǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǇǊƻǾƛǎƛƻƴǎ ŦƻǊ ǘƘŜ ¦L/ tǊƻƎǊŀƳ ǘƻ ǇǊƻǘŜŎǘ ǇǳōƭƛŎ ƘŜŀƭǘƘ 
ōȅ ǇǊŜǾŜƴǘƛƴƎ ƛƴƧŜŎǘƛƻƴ ǿŜƭƭǎ ŦǊƻƳ ŎƻƴǘŀƳƛƴŀǘƛƴƎ ¦{5² ōȅ ƛƴŦƛƭǘǊŀǘƛƻƴ ƻŦ ōǊƛƴŜΣ ŘƛǎǇƭŀŎŜŘ 
ŦƻǊƳŀǘƛƻƴ ŦƭǳƛŘǎΣ ƻǊ ŀƴȅ ƛƴƧŜŎǘŜŘ ŦƭǳƛŘΦ ¢ƘŜ 9t!Ωǎ ¦L/ tǊƻƎǊŀƳ ǇǊƻǘŜŎǘǎ ¦{5² ŦǊƻƳ ǇƻǘŜƴǘƛŀƭ 
ŜƴŘŀƴƎŜǊƳŜƴǘ ōȅ ǎŜǘǘƛƴƎ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ƛƴƧŜŎǘƛƻƴ ǿŜƭƭǎ ǊŜƭŀǘŜŘ ǘƻ ǎƛǘƛƴƎΣ 
ǇŜǊƳƛǘǘƛƴƎΣ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴΣ ƳƻƴƛǘƻǊƛƴƎΣ ŀƴŘ ŎƭƻǎǳǊŜΦ ¢ƘŜ ¦L/ tǊƻƎǊŀƳ Ŏƻƴǎƛǎǘǎ ƻŦ ǎƛȄ 
ŘƛǎǘƛƴŎǘ ǿŜƭƭ ŎƭŀǎǎŜǎΦ ¢ƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŦŜŘŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŜŀŎƘ ǿŜƭƭ Ŏƭŀǎǎ ŀǊŜ ōŀǎŜŘ ƻƴ 
ǘƘŜ ǘȅǇŜ ŀƴŘ ŘŜǇǘƘ ƻŦ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ŀŎǘƛǾƛǘȅ ŀƴŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘƘŀǘ ƛƴƧŜŎǘƛƻƴ ŀŎǘƛǾƛǘȅ ǘƻ ǊŜǎǳƭǘ 
ƛƴ ŜƴŘŀƴƎŜǊƳŜƴǘ ƻŦ ¦{5²Φ ώотϐ ¢ƘŜǊŜ ŀǊŜ ǘǿƻ ǇǊƛƳŀǊȅ ¦L/ ǿŜƭƭ ŎƭŀǎǎŜǎ ǘƘŀǘ ŎƻǾŜǊ /hн ƛƴƧŜŎǘƛƻƴ 
ǇǊƻƧŜŎǘǎ ώоуϐΥ 

¶ /ƭŀǎǎ LL ς ǿŜƭƭǎ ǘȅǇƛŎŀƭƭȅ ǳǎŜŘ ǘƻ ƛƴƧŜŎǘ ŦƭǳƛŘǎ όŜΦƎΦΣ /hн ŀƴŘ ōǊƛƴŜύ ǘƘŀǘ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 
ƻƛƭ ŀƴŘ ƴŀǘǳǊŀƭ Ǝŀǎ ǇǊƻŘǳŎǘƛƻƴΦ vǳƛǘŜ ƻŦǘŜƴΣ /hн ƛƴƧŜŎǘŜŘ ƛǎ ƛƴŎƛŘŜƴǘŀƭƭȅ ǎǘƻǊŜŘ ŘǳǊƛƴƎ /hн 

 
rrequirements in 40 CFR Parts 144 and 146 of the UIC Program of the SDWA, are not subject to Resource Conservation 

and Recovery Act as a hazardous waste per 40 CFR § 261.4(h).  
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9hw ƻǇŜǊŀǘƛƻƴǎΦ ¢ƘŜǎŜ ǿŜƭƭǎ ŀǊŜ ƴƻǘ ǳǎŜŘ ǿƘŜƴ ƭƻƴƎπǘŜǊƳ /hн ǎǘƻǊŀƎŜ ƛǎ ŀ ǇǊƛƳŀǊȅ 
ƻōƧŜŎǘƛǾŜΦ 

¶ /ƭŀǎǎ ±L ς ǿŜƭƭǎ ǎǇŜŎƛŦƛŎ ŦƻǊ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ƻŦ /hн ƛƴ ŘŜŜǇ ƎŜƻƭƻƎƛŎ ŦƻǊƳŀǘƛƻƴǎ ŦƻǊ ǘƘŜ 
ǇǳǊǇƻǎŜ ƻŦ ƭƻƴƎπǘŜǊƳ ǎǘƻǊŀƎŜΦ 9t! ŜǎǘŀōƭƛǎƘŜŘ ǘƘƛǎ ǿŜƭƭ Ŏƭŀǎǎ ǘƻ ǇǊƻǾƛŘŜ ǎǇŜŎƛŦƛŎ 
ǊŜƎǳƭŀǘƛƻƴǎ ŦƻǊ ǇǊƻƧŜŎǘǎ ǿƘŜǊŜ ǘƘŜ ǇǳǊǇƻǎŜ ƛǎ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ όŀǎ ƻǇǇƻǎŜŘ ǘƻ ƛƴŎƛŘŜƴǘŀƭ 
ǎǘƻǊŀƎŜ Ǿƛŀ /hн 9hw ǳǎƛƴƎ /ƭŀǎǎ LL ǿŜƭƭǎύΦ 

Lƴ 5ŜŎŜƳōŜǊ нлмлΣ 9t! ŦƛƴŀƭƛȊŜŘ ƳƛƴƛƳǳƳ ŦŜŘŜǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ǳƴŘŜǊ {5²! ŦƻǊ ǳƴŘŜǊƎǊƻǳƴŘ 
/hн ƛƴƧŜŎǘƛƻƴ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ƭƻƴƎπǘŜǊƳ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜΦ ¢ƘŜ ǊǳƭŜ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŜ ǎƛȄǘƘ ǿŜƭƭ 
Ŏƭŀǎǎ όƛΦŜΦΣ /ƭŀǎǎ ±L ƛƴƧŜŎǘƛƻƴ ǿŜƭƭύ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ¦L/ tǊƻƎǊŀƳΦ ώофϐ /ƭŀǎǎ ±L ǊŜƎǳƭŀǘƛƻƴǎ ŀǊŜ 
ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ /ƻŘŜ ƻŦ CŜŘŜǊŀƭ wŜƎǳƭŀǘƛƻƴǎ ό/Cwύ ǇŀǊǘǎ пл /Cw Ϡ мпп {ǳōǇŀǊǘǎ ! ǘƘǊƻǳƎƘ 9 ŀǎ 
ǿŜƭƭ ŀǎ пл /Cw Ϡ мпс {ǳōǇŀǊǘ 9Φ ¢ƘŜ ¦L/ /ƭŀǎǎ ±L ǊŜƎǳƭŀǘƛƻƴǎ ǎŜǘ ƳƛƴƛƳǳƳ ǘŜŎƘƴƛŎŀƭ ŎǊƛǘŜǊƛŀ ŦƻǊ 
ǎŜǾŜǊŀƭ ŀǎǇŜŎǘǎ ƻŦ /hн ǎǘƻǊŀƎŜ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ǎŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ǎƛǘŜ ŎƭƻǎǳǊŜΦ 
/ƭŀǎǎ ±L ǿŜƭƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊƻǘŜŎǘ ¦{5²Φ wŜǉǳƛǊŜƳŜƴǘǎ ŀŘŘǊŜǎǎ ǎƛǘƛƴƎΣ 
ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƻǇŜǊŀǘƛƻƴΣ ǘŜǎǘƛƴƎΣ ƳƻƴƛǘƻǊƛƴƎΣ ŀƴŘ ŎƭƻǎǳǊŜΦ 

¢ƘŜ ǊŜƎǳƭŀǘƛƻƴǎ ŀŘŘǊŜǎǎ ǘƘŜ ǳƴƛǉǳŜ ƴŀǘǳǊŜ ƻŦ /hн ƛƴƧŜŎǘƛƻƴ ŦƻǊ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 
ǊŜƭŀǘƛǾŜ ōǳƻȅŀƴŎȅ ƻŦ /hнΣ ǘƘŜ ƘƛƎƘ ǎǳōǎǳǊŦŀŎŜ Ƴƻōƛƭƛǘȅ ƻŦ ǎǳǇŜǊŎǊƛǘƛŎŀƭ /hнΣ ŎƻǊǊƻǎƛǾƛǘȅ ƻŦ /hн ƛƴ 
ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǿŀǘŜǊ ǿƘƛƭŜ ǳƴŘŜǊ ǎǳōǎǳǊŦŀŎŜ ǇǊŜǎǎǳǊŜ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜ ŎƻƴŘƛǘƛƻƴǎΣ ŀǎ ǿŜƭƭ ŀǎ 
ǘƘŜ ƭŀǊƎŜ ƛƴƧŜŎǘƛƻƴ Ƴŀǎǎ ŀƴǘƛŎƛǇŀǘŜŘ ŀǘ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘ ǎƛǘŜǎ ώоΣ пмϐ Φ {ǇŜŎƛŦƛŎŀƭƭȅΣ 9t! 
ŘŜǾŜƭƻǇŜŘ ŎǊƛǘŜǊƛŀ ŦƻǊ /ƭŀǎǎ ±L ǿŜƭƭǎ ǘƘŀǘ ƛƴŎƭǳŘŜ ώплϐΣ 

¶ 9ȄǘŜƴǎƛǾŜ ǎƛǘŜ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ 

¶ LƴƧŜŎǘƛƻƴ ǿŜƭƭ ŎƻƴǎǘǊǳŎǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ƳŀǘŜǊƛŀƭǎ ǘƘŀǘ ŀǊŜ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ŀƴŘ Ŏŀƴ 
ǿƛǘƘǎǘŀƴŘ ŎƻƴǘŀŎǘ ǿƛǘƘ /hн ƻǾŜǊ ǘƘŜ ƭƛŦŜ ƻŦ ŀ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘ 

¶ LƴƧŜŎǘƛƻƴ ǿŜƭƭ ƻǇŜǊŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ 

¶ /ƻƳǇǊŜƘŜƴǎƛǾŜ ƳƻƴƛǘƻǊƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ŀŘŘǊŜǎǎ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǿŜƭƭ ƛƴǘŜƎǊƛǘȅΣ /hн 
ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜΣ ŀƴŘ ƎǊƻǳƴŘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŘǳǊƛƴƎ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǘƘŜ 
ǇƻǎǘπƛƴƧŜŎǘƛƻƴ ǎƛǘŜ ŎŀǊŜ ǇŜǊƛƻŘ 

¶ CƛƴŀƴŎƛŀƭ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǎǎǳǊƛƴƎ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ŦǳƴŘǎ ŦƻǊ ǘƘŜ ƭƛŦŜ ƻŦ ŀ 
ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘ όƛƴŎƭǳŘƛƴƎ ǇƻǎǘπƛƴƧŜŎǘƛƻƴ ǎƛǘŜ ŎŀǊŜ ŀƴŘ ŜƳŜǊƎŜƴŎȅ ǊŜǎǇƻƴǎŜύ  

¶ wŜǇƻǊǘƛƴƎ ŀƴŘ ǊŜŎƻǊŘƪŜŜǇƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ǇǊƻƧŜŎǘπǎǇŜŎƛŦƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ 
Ŏƻƴǘƛƴǳŀƭƭȅ ŜǾŀƭǳŀǘŜ /ƭŀǎǎ ±L ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ŎƻƴŦƛǊƳ ¦{5² ǇǊƻǘŜŎǘƛƻƴ 

¢ƻ ŘŀǘŜΣ 9t! Ƙŀǎ ƛǎǎǳŜŘ ŀ ǘƻǘŀƭ ƻŦ с /ƭŀǎǎ ±L ǇŜǊƳƛǘǎΤ ǘǿƻ ǿŜƭƭǎ ǿŜǊŜ ǇŜǊƳƛǘǘŜŘ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ 
ŀƴŘ /hн ƛƴƧŜŎǘƛƻƴ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ !ǊŎƘŜǊ 5ŀƴƛŜƭǎ aƛŘƭŀƴŘ ό!5aύ ǇǊƻƧŜŎǘΣ ŀƴŘ п ǿŜƭƭǎ ǿŜǊŜ 
ǇŜǊƳƛǘǘŜŘ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ CǳǘǳǊŜDŜƴ нΦл tǊƻƧŜŎǘΦ ¢ƘŜ CǳǘǳǊŜDŜƴ нΦл 
ǇǊƻƧŜŎǘ ǿŀǎ ƴƻǘ ŎƻƳǇƭŜǘŜŘΣ ŀƴŘ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ǿŜƭƭǎ ǿŜǊŜ ƴƻǘ ŎƻƴǎǘǊǳŎǘŜŘΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ !5a 
ǇǊƻƧŜŎǘΣ ǘƘŜ ƛƴƛǘƛŀƭ ǿŜƭƭ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ Lƭƭƛƴƻƛǎ .ŀǎƛƴ 5ŜŎŀǘǳǊ tǊƻƧŜŎǘ όL.5tύ ŀƴŘ 
ƻǇŜǊŀǘŜŘ ŦǊƻƳ нлмм ǘƻ нлмпΣ ŀƴŘ ƛǎ ƴƻǿ ƛƴ ǘƘŜ Ǉƻǎǘ ƛƴƧŜŎǘƛƻƴ ǎƛǘŜ ŎŀǊŜ όtL{/ύ ǇƘŀǎŜ ƻŦ ǘƘŜ /ƭŀǎǎ 
±L ǇŜǊƳƛǘǘƛƴƎ ǇǊƻŎŜǎǎΦ ¢ƘŜ ǎŜŎƻƴŘ /ƭŀǎǎ ±L ǿŜƭƭ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ !5a ǇǊƻƧŜŎǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŀǎ 
ǇŀǊǘ ƻŦ ǘƘŜ Lƭƭƛƴƻƛǎ LƴŘǳǎǘǊƛŀƭ /ŀǊōƻƴ /ŀǇǘǳǊŜ ŀƴŘ {ǘƻǊŀƎŜ όL[πL//{ύ ǇǊƻƧŜŎǘΣ ǿƘƛŎƘ ōŜƎŀƴ /hн 
ƛƴƧŜŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴǎ ƛƴ нлмтΦ  
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!ǎ ƻŦ bƻǾŜƳōŜǊ нлнлΣ /ƭŀǎǎ ±L ǇǊƻƎǊŀƳ ƻǾŜǊǎƛƎƘǘ Ƙŀǎ ōŜŜƴ ŘŜƭŜƎŀǘŜŘ ōȅ 9t! ǘƻ bƻǊǘƘ 5ŀƪƻǘŀ 
ŀƴŘ ²ȅƻƳƛƴƎΦ 9t! Ƙŀǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ [ƻǳƛǎƛŀƴŀ ƛǎ ŀƭǎƻ ǇǳǊǎǳƛƴƎ ƻǾŜǊǎƛƎƘǘ ŀǳǘƘƻǊƛǘȅ ŦƻǊ /ƭŀǎǎ ±L 
ǿŜƭƭǎΦ {ǘŀǘŜǎ Ŏŀƴ ōŜ ŀǇǇǊƻǾŜŘ ŦƻǊ ǘƘƛǎ ŘŜƭŜƎŀǘƛƻƴ ƻŦ άǇǊƛƳŀŎȅέ ǿƘŜƴ ǘƘŜƛǊ ǊŜƎǳƭŀǘƛƻƴǎ ƳŜŜǘ ƻǊ 
ŜȄŎŜŜŘ ǘƘŜ ŦŜŘŜǊŀƭ ¦L/ ǊŜǉǳƛǊŜƳŜƴǘǎΦf ώпнϐ 

¢ƘŜ ƻǿƴŜǊǎκƻǇŜǊŀǘƻǊǎ ƻŦ /hн ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǎƛǘŜǎ Ƴǳǎǘ ŀƭǎƻ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ 9t! 
ŦƛƴŀƭƛȊŜŘ ǊŜƎǳƭŀǘƛƻƴǎ ŦƻǊ άaŀƴŘŀǘƻǊȅ DǊŜŜƴƘƻǳǎŜ Dŀǎ wŜǇƻǊǘƛƴƎέ ŦƻǊ άDŜƻƭƻƎƛŎ {ŜǉǳŜǎǘǊŀǘƛƻƴ ƻŦ 
/ŀǊōƻƴ 5ƛƻȄƛŘŜέ όǊŜŦŜǊǊŜŘ ŀǎ {ǳōǇŀǊǘ ww ǳƴŘŜǊ пл /Cw Ϡ фуΦппл ς ппфύ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ /ƭŀǎǎ 
±LπǊŜƭŀǘŜŘ ǊŜƎǳƭŀǘƛƻƴǎΦ ¢Ƙƛǎ ǊǳƭŜ ƳŀƴŘŀǘŜǎ ǘƘŜ ǊŜǇƻǊǘƛƴƎ ƻŦ DIDǎ ŦǊƻƳ ŦŀŎƛƭƛǘƛŜǎ ǘƘŀǘ ƛƴƧŜŎǘ /hн 

ǳƴŘŜǊƎǊƻǳƴŘ ŦƻǊ ŎƻƴǘŀƛƴƳŜƴǘ ƻǾŜǊ ǘƘŜ ƭƻƴƎπǘŜǊƳΦ ¢ƘŜ ǊǳƭŜ ƛǎ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ǘƻ ŀƴŘ ōǳƛƭŘǎ ƻƴ 
9t!Ωǎ ¦L/ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ώпоϐ ¦ƴŘŜǊ ǘƘŜ ŀǳǘƘƻǊƛǘȅ ƻŦ ǘƘŜ /ƭŜŀƴ !ƛǊ !ŎǘΣ 9t! ŦƛƴŀƭƛȊŜŘ DID 
ǊŜǇƻǊǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǎǳǇǇƭƛŜǊǎ ƻŦ /hн όƛƴŎƭǳŘƛƴƎ /hн ŎŀǇǘǳǊŜύΣ ǳƴŘŜǊƎǊƻǳƴŘ ƛƴƧŜŎǘƛƻƴΣ ŀƴŘ 
ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻŦ /hнΦ ¢ƘŜ 9t!Ωǎ DIDwt ƻǾŜǊǎŜŜǎ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ DID ǊŜǇƻǊǘƛƴƎ ǳƴŘŜǊ {ǳōǇŀǊǘ 
wwΦ ώппϐ /ƻƳǇƛƭŜŘ Řŀǘŀ ƛǎ ŀƭǎƻ ƳŀŘŜ ǇǳōƭƛŎ ŜŀŎƘ ȅŜŀǊΦ  

{ǳōǇŀǊǘ ww ǊŜǉǳƛǊŜǎ ŦŀŎƛƭƛǘƛŜǎ ƛƳǇƭŜƳŜƴǘƛƴƎ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ƻŦ /hн ǘƻ мύ ǊŜǇƻǊǘ ōŀǎƛŎ 
ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ /hн ǊŜŎŜƛǾŜŘΣ ƛƴƧŜŎǘŜŘΣ ŀƴŘ ǇǊƻŘǳŎŜŘΤ нύ ŘŜǾŜƭƻǇ ŀƴŘ ƛƳǇƭŜƳŜƴǘ 
ŀƴ 9t!πŀǇǇǊƻǾŜŘ ƳƻƴƛǘƻǊƛƴƎΣ ǊŜǇƻǊǘƛƴƎΣ ŀƴŘ ǾŜǊƛŦƛŎŀǘƛƻƴ όaw±ύ ǇƭŀƴΤ оύ ƻǳǘƭƛƴŜ Řŀǘŀ ŀƴŘ 
ǊŜǇƻǊǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΤ ŀƴŘ пύ ǊŜǇƻǊǘ ƻƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ /hн ǎǘƻǊŜŘ ƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜΦ ώпрϐ ¢ƘŜ 
aw± Ǉƭŀƴ ƻǳǘƭƛƴŜǎ ŀ ƳƻƴƛǘƻǊƛƴƎ ǎǘǊŀǘŜƎȅ ŦƻǊ ŘŜǘŜŎǘƛƴƎ ŀƴŘ ǉǳŀƴǘƛŦȅƛƴƎ ǎǳǊŦŀŎŜ ǊŜƭŜŀǎŜǎ ƻŦ /hн 
ŀƴŘ ŀƴ ŀǇǇǊƻŀŎƘ ŦƻǊ ŜǎǘŀōƭƛǎƘƛƴƎ ōŀǎŜƭƛƴŜǎ ŦƻǊ ƳƻƴƛǘƻǊƛƴƎ /hн ǎǳǊŦŀŎŜ ǊŜƭŜŀǎŜǎΦ ¢ƘŜ Ǉƭŀƴ ƛǎ 
ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ǎƛǘŜπǎǇŜŎƛŦƛŎ ŀƴŘ ŜǎǘŀōƭƛǎƘŜǎ ǊŜǇƻǊǘƛƴƎ ƻƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ /hн ǎǘƻǊŜŘ ƛƴ ǘƘŜ 
ǎǳōǎǳǊŦŀŎŜ ǳǎƛƴƎ ŀ Ƴŀǎǎ ōŀƭŀƴŎŜ ŀǇǇǊƻŀŎƘΦ ¢ƘŜ aw± Ǉƭŀƴ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ƳƻƴƛǘƻǊƛƴƎ 
ŀǊŜŀ όaa!ύ ŀƴŘ ǘƘŜ ŀŎǘƛǾŜ ƳƻƴƛǘƻǊƛƴƎ ŀǊŜŀ ό!a!ύΦ ¢ƘŜ aa! ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ŀǊŜŀ ǘƘŀǘ Ƴǳǎǘ 
ōŜ ƳƻƴƛǘƻǊŜŘ ŀƴŘ ƛǎ Ŝǉǳŀƭ ǘƻ ƻǊ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ŀǊŜŀ ŜȄǇŜŎǘŜŘ ǘƻ Ŏƻƴǘŀƛƴ ǘƘŜ ŦǊŜŜ ǇƘŀǎŜ /hн 
ǇƭǳƳŜ ǳƴǘƛƭ ǘƘŜ /hн ǇƭǳƳŜ Ƙŀǎ ǎǘŀōƛƭƛȊŜŘΣ ŀǎ ǿŜƭƭ ŀǎ ŀƴ ŀƭƭπŀǊƻǳƴŘ ōǳŦŦŜǊ ȊƻƴŜ ƻŦ ŀǘ ƭŜŀǎǘ ƻƴŜπ
ƘŀƭŦ ƳƛƭŜΦ b9¢[ Ƙŀǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ !a! ƛǎ ŀƴ ƻǾŜǊƭŀȅ ōŜǘǿŜŜƴ мύ ǘƘŜ ŀǊŜŀ ǇǊƻƧŜŎǘŜŘ ǘƻ 
Ŏƻƴǘŀƛƴ ǘƘŜ ŦǊŜŜ ǇƘŀǎŜ /hн ǇƭǳƳŜ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŀ ǎǇŜŎƛŦƛŎ ǘƛƳŜŦǊŀƳŜ ŜǎǘŀōƭƛǎƘŜŘ ōȅ ǘƘŜ 
ƻǇŜǊŀǘƻǊΣ Ǉƭǳǎ ŀƴ ŀƭƭπŀǊƻǳƴŘ ōǳŦŦŜǊ ȊƻƴŜ ƻŦ ƻƴŜπƘŀƭŦ ƳƛƭŜ ƻǊ ƎǊŜŀǘŜǊΣ ƛŦ ƪƴƻǿƴ ǊŜƭŜŀǎŜ ǇŀǘƘǿŀȅǎ 
ŜȄǘŜƴŘ ƭŀǘŜǊŀƭƭȅ ƳƻǊŜ ǘƘŀƴ ƻƴŜπƘŀƭŦ ƳƛƭŜΤ ŀƴŘ нύ ǘƘŜ ŀǊŜŀ ǇǊƻƧŜŎǘŜŘ ǘƻ Ŏƻƴǘŀƛƴ ǘƘŜ ŦǊŜŜ ǇƘŀǎŜ 
/hн ǇƭǳƳŜ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŦƛǾŜ ȅŜŀǊǎ ŀŦǘŜǊ ǘƘŜ ǎǇŜŎƛŦƛŎ ƳƻƴƛǘƻǊƛƴƎ ǘƛƳŜŦǊŀƳŜ Ƙŀǎ ǇŀǎǎŜŘΦ ώпсϐ ¢Ƙƛǎ 
!a!πŘŜǘŜǊƳƛƴŜŘ ǘƛƳŜŦǊŀƳŜ ŜƴŀōƭŜǎ ǎƛǘŜ ƻǇŜǊŀǘƻǊǎ ǘƻ ǇƘŀǎŜ ƛƴ ƳƻƴƛǘƻǊƛƴƎ ǎƻ ǘƘŀǘ ŘǳǊƛƴƎ ŀƴȅ 
ƎƛǾŜƴ ǘƛƳŜ ƛƴǘŜǊǾŀƭΣ ƻƴƭȅ ǘƘŀǘ ǇŀǊǘ ƻŦ ǘƘŜ !a! ǇǊƻƴŜ ǘƻ ƭŜŀƪŀƎŜ ǿƻǳƭŘ ǊŜǉǳƛǊŜ ƳƻƴƛǘƻǊƛƴƎΦ ώпрϐ 
¢ƘŜ ōƻǳƴŘŀǊƛŜǎ ƻŦ ǘƘŜ !a! ƴŜŜŘǎ ǘƻ ōŜ ǇŜǊƛƻŘƛŎŀƭƭȅ ǊŜŜǾŀƭǳŀǘŜŘΦ ¢ƘŜ aw± Ǉƭŀƴ Ƴǳǎǘ ōŜ 
ŘŜǾŜƭƻǇŜŘ ōȅ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ 9t! !ŘƳƛƴƛǎǘǊŀǘƻǊ ǿƛǘƘƛƴ ǘƘŜ DIDwtΦ ! ǎǳƳƳŀǊȅ 
ƻŦ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ǊŜƎŀǊŘƛƴƎ {ǳōǇŀǊǘ ww ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ !ǇǇŜƴŘƛȄ /Υ hǾŜǊǾƛŜǿ ƻŦ DID 
wŜǇƻǊǘƛƴƎ wŜǉǳƛǊŜƳŜƴǘǎ ¦ƴŘŜǊ {ǳōǇŀǊǘ wwΦ 

¢ƘŜ {ǳōǇŀǊǘ ww ǊŜǇƻǊǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŜƴǎǳǊŜ ǘƘŀǘ ŀǇǇǊƻǇǊƛŀǘŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛǎ ƎƛǾŜƴ ǘƻ ƪŜȅ 
ƳƻƴƛǘƻǊƛƴƎ ŜƭŜƳŜƴǘǎ ƻŦ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘǎΦ DŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ wϧ5 ǇǊƻƧŜŎǘǎ Ŏŀƴ ōŜ ƎǊŀƴǘŜŘ 
ŀƴ ŜȄŜƳǇǘƛƻƴ ŦǊƻƳ {ǳōǇŀǊǘ ww ǊŜǇƻǊǘƛƴƎ ōǳǘ ǿƻǳƭŘ ǘƘŜƴ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ǊŜǇƻǊǘ ōŀǎƛŎ 
ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ /hн ǊŜŎŜƛǾŜŘ ǳƴŘŜǊ {ǳōǇŀǊǘ ¦¦Φ ώптϐ 

 
f Delegation of primary UIC enforcement authority from EPA to states, territories, and tribal regions is referred to as 

primacy. More information on primacy can be found on EPAõs UIC primary enforcement authority website: 

https://www.epa.gov/uic/primary -enforcement -authority -underground -injection -control -program  

https://www.epa.gov/uic/primary-enforcement-authority-underground-injection-control-program
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2.3 CONTROLLING GEOLOGIC CONDITIONS FAVORABLE FOR SAFE AND 

EFFECTIVE STORAGE OF CO 2 

5ŜŎŀŘŜǎ ƻŦ ŦƛŜƭŘ ŜȄǇŜǊƛŜƴŎŜ ŦǊƻƳ /hн 9hw ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ //¦{πŘŜƳƻƴǎǘǊŀǘƛƻƴ ǇǊƻƧŜŎǘǎ Ƙŀǎ 
ǎƘƻǿƴ ǘƘŀǘ ǎŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ƭƻƴƎπǘŜǊƳ ǎǘƻǊŀƎŜ ƻŦ /hн ǊŜǉǳƛǊŜǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƪƴƻǿƭŜŘƎŜ ŀƴŘ 
ŀŎŎƻǳƴǘƛƴƎ ƻŦ ǊŜǎŜǊǾƻƛǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀƴŘ ƻǘƘŜǊ ƪŜȅ ƎŜƻƭƻƎƛŎ ǇŀǊŀƳŜǘŜǊǎ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ 
ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŘŜǎƛƎƴƛƴƎΣ ŎƻƴǎǘǊǳŎǘƛƴƎΣ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŀ ǎǳŎŎŜǎǎŦǳƭ ƎŜƻƭƻƎƛŎ ŎŀǊōƻƴ 
ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘΦ  

/ŀƴŘƛŘŀǘŜ ǎǘƻǊŀƎŜ ǎƛǘŜǎ ǎƘƻǳƭŘΣ ŀǘ ŀ ƳƛƴƛƳǳƳΣ Ŏƻƴǘŀƛƴ ŎŜǊǘŀƛƴ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ǎƘƻǿƴ 
ǘƻ ǇǊƻǾƛŘŜ ŦƻǊ ǎŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜ ƻǇŜǊŀǘƛƻƴǎΦ ώсмϐ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǎƛǘŜǎ Ƴǳǎǘ 
ŀƭǎƻ ōŜ ƻǇŜǊŀǘŜŘΣ ƳƻƴƛǘƻǊŜŘΣ ŀƴŘ ŎƭƻǎŜŘ ƛƴ ŀ ƳŀƴƴŜǊ ǘƘŀǘ ŀǾƻƛŘǎ ƻǊ ƳŀƴŀƎŜǎ ǊƛǎƪǎΦ ¢ƘŜ ¦L/ 
/ƭŀǎǎ ±L ǊǳƭŜǎ ǳƴŘŜǊ пл /Cw Ϡ мпс Ŏƻƴǘŀƛƴ ŀ ǎŜǊƛŜǎ ƻŦ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ǊŜƭŀǘŜ ǘƻ ǘƘŜ ǎǇŜŎƛŦƛŎ 
ƻōƧŜŎǘƛǾŜǎ ƻŦ ŜŀŎƘ ǇǊƻƧŜŎǘ ǎǘŀƎŜΣ ƻǳǘƭƛƴŜŘ ƛƴ 9ȄƘƛōƛǘ нπрΦ ¢ƘŜ ƭƛǎǘ ƻŦ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛǎ ǘƻƻ ƭŜƴƎǘƘȅ 
ǘƻ ǇǊŜǎŜƴǘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΣ ōǳǘ b9¢[ ǎǳƳƳŀǊƛȊŜŘ ǘƘŜǎŜ ǊŜƭŜǾŀƴǘ ¦L/ /ƭŀǎǎ ±L ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ǘƘŜ 
!ƴŀƭƻƎ {ǘǳŘƛŜǎ ǘƻ DŜƻƭƻƎƛŎ {ǘƻǊŀƎŜ ƻŦ /hн ǎŜǊƛŜǎ ώоΣ нсΣ рпΣ опϐΤ ŀ ǎǳƳƳŀǊȅ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ 
!ǇǇŜƴŘƛȄ .Υ {ǳƳƳŀǊȅ ƻŦ ¦L/ /ƭŀǎǎ LL ŀƴŘ ±L ¢ŜŎƘƴƛŎŀƭ wŜǉǳƛǊŜƳŜƴǘǎΦ  

¢ƘŜ ¦L/ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ƛƴǘŜƴŘŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŎŀƴŘƛŘŀǘŜ ǎǘƻǊŀƎŜ ǎƛǘŜǎ Ŏŀƴ ǊŜŎŜƛǾŜ ŀƴŘ ǎǘƻǊŜ 
ǘƘŜ ǾƻƭǳƳŜǎ ƻŦ /hн ǎǇŜŎƛŦƛŜŘ ōȅ ƻǇŜǊŀǘƻǊǎΣ ǿƘƛƭŜ ǇǊƻǘŜŎǘƛƴƎ ¦{5²Σ ǘƘǊƻǳƎƘƻǳǘ ŜŀŎƘ ǇǊƻƧŜŎǘ 
ǎǘŀƎŜΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ōƻŘȅ ƻŦ ǇǊŀŎǘƛŎŀƭ ƪƴƻǿƭŜŘƎŜ ƎŀƛƴŜŘ ŀƴŘ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ŘƛǎǘƛƭƭŜŘ ŦǊƻƳ 
wϧ5 ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ ŦƛŜƭŘ //¦{ ǇǊƻƧŜŎǘǎ όŘƛǎŎǳǎǎŜŘ ƛƴ {ŜŎǘƛƻƴ нΦсύ Ƙŀǎ ŦŀŎƛƭƛǘŀǘŜŘ ǘƘŜ 
ǊŜŦƛƴŜƳŜƴǘ ƻŦ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎ ƻǾŜǊ ǘƛƳŜΦ ώолΣ спϐ ²ƛǘƘ ǘƘŜǎŜ ōŜǎǘ 
ǇǊŀŎǘƛŎŜǎ ŜǎǘŀōƭƛǎƘŜŘΣ ƎŜƻƭƻƎƛŎ ŎŀǊōƻƴ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘǎ ŀǊŜ ōŜǘǘŜǊ ǇǊŜǇŀǊŜŘ ǘƻ ǎŀŦŜƎǳŀǊŘ ŀƎŀƛƴǎǘ 
Ǌƛǎƪǎ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ōȅ ƛƳǇƭŜƳŜƴǘƛƴƎ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ƛƴǘƻ ŜŀŎƘ ǇǊƻƧŜŎǘ ǎǘŀƎŜ ǘƻ ŜȄŎŜŜŘ 
ƳƛƴƛƳǳƳ ǊŜƎǳƭŀǘƻǊȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǇǊƻǘŜŎǘƛƴƎ ¦{5² ǿƘƛƭŜ ŀƭǎƻ ŜŦŦŜŎǘƛǾŜƭȅ ƳŀƴŀƎƛƴƎ Ǌƛǎƪǎ ǘƻ 
ƘǳƳŀƴ ƘŜŀƭǘƘ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ 

! ǎǳŎŎŜǎǎŦǳƭ ƎŜƻƭƻƎƛŎ ŎŀǊōƻƴ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘ Ƴǳǎǘ ŘŜǾŜƭƻǇ ŎǊŜŘƛōƭŜ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴǎ ƻŦ 
ǊŜǎŜǊǾƻƛǊ ŀƴŘ ƻǘƘŜǊ ƎŜƻƭƻƎƛŎ ǇŀǊŀƳŜǘŜǊǎΣ ŀƴŘ ŘŜŦƛƴŜ ǎŀŦŜ ŜƴƎƛƴŜŜǊƛƴƎ ƻǇŜǊŀǘƛƻƴŀƭ ŜƴǾŜƭƻǇŜǎ ǘƻ 
ŜƴǎǳǊŜΣ ǿƛǘƘ ǎǳŦŦƛŎƛŜƴǘ ŎƻƴŦƛŘŜƴŎŜ ƻŦ ǘƘŜ 9t! ƻǊ ǎǘŀǘŜ ǊŜƎǳƭŀǘƻǊȅ ŀǳǘƘƻǊƛǘȅΣ ǘƘŀǘ ŀ ŎŀƴŘƛŘŀǘŜ ǎƛǘŜΥ 

¶ /ƻƴǘŀƛƴǎ ǎǳŦŦƛŎƛŜƴǘ ŎŀǇŀŎƛǘȅ ŦƻǊ ǘƘŜ ǾƻƭǳƳŜ ƻŦ /hн ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǎǘƻǊŜŘ ƻǾŜǊ ǘƘŜ ƭƛŦŜ ƻŦ 
ŀ ƎƛǾŜƴ ǇǊƻƧŜŎǘόǎύ 

¶ tƻǎǎŜǎǎŜǎ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ƛƴƧŜŎǘƛǾƛǘȅ όǘƘŜ ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ŀ ŦƻǊƳŀǘƛƻƴ ƻǊ ǊŜǎŜǊǾƻƛǊ 
ǘƻ ŀŎŎŜǇǘ ƛƴƧŜŎǘŜŘ ŦƭǳƛŘǎ ƻǊ Ǝŀǎύ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜŎŜƛǾŜ /hн ƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ŀǘ ǘƘŜ ŘŜǎƛǊŜŘ 
ǊŀǘŜ 

¶ Iŀǎ ǎǘƻǊŀƎŜ ƛƴǘŜǊǾŀƭόǎύ ǿƛǘƘ ŀŘŜǉǳŀǘŜ ŘŜǇǘƘ ǎƻ ǘƘŀǘ ǘƘŜ ƴŀǘǳǊŀƭ ǇǊŜǎǎǳǊŜ ŀƴŘ 
ǘŜƳǇŜǊŀǘǳǊŜ Ŏŀƴ Ƴŀƛƴǘŀƛƴ ǎǘƻǊŜŘ /hн ƛƴ ŀ ŘŜƴǎŜΣ ǎǳǇŜǊŎǊƛǘƛŎŀƭ ǎǘŀǘŜ όǘȅǇƛŎŀƭƭȅ ƎǊŜŀǘŜǊ 
ǘƘŀƴ нΣслл ŦǘΣ ōǳǘ Ŏŀƴ ǾŀǊȅ ŦǊƻƳ ǎƛǘŜ ǘƻ ǎƛǘŜύ 

¶ /ŀƴ ŎƻƴŦƛǊƳ ǘƘŀǘ ǘƘŜ ǎǘƻǊŀƎŜ ǊŜǎŜǊǾƻƛǊ ƛǎ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ ¦{5²τǘƘŜ ǘƻǘŀƭ ŘƛǎǎƻƭǾŜŘ 
ǎƻƭƛŘǎ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ƴŀǘƛǾŜ ǊŜǎŜǊǾƻƛǊ ŦƭǳƛŘǎ Ƴǳǎǘ ōŜ ƎǊŜŀǘŜǊ ǘƘŀƴ млΣллл ǇŀǊǘǎ ǇŜǊ Ƴƛƭƭƛƻƴ 
ǘƻǘŀƭ ŘƛǎǎƻƭǾŜŘ ǎƻƭƛŘǎ ƻǊ ƎǊŜŀǘŜǊΣ ǇŜǊ 9t! ¦L/ ǊǳƭŜǎ 
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¶ tǊƻǾƛŘŜǎ ŦƻǊ ǎŀŦŜ ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǎǘƻǊŀƎŜ ǎǳŎƘ ǘƘŀǘ ƭŜŀƪŀƎŜ ƻŦ /hн ƻǊ ƻǘƘŜǊ ŘƛǎǇƭŀŎŜŘ 
ŦƻǊƳŀǘƛƻƴ ŦƭǳƛŘǎ ƛǎ ŀǾƻƛŘŜŘΣ ƻǊΣ ƛŦ ƛǘ ƘŀǇǇŜƴǎΣ ƛǘ Ŏŀƴ ōŜ ƳƛƴƛƳƛȊŜŘ ŀƴŘ ǇǊƻǾƛŘŜ ƳŀǊƎƛƴŀƭ 
ƛƳǇŀŎǘ 

¶ /ŀƴ ōŜ ŎƻƴǎǘǊǳŎǘŜŘΣ ƻǇŜǊŀǘŜŘΣ ŀƴŘ ƳƻƴƛǘƻǊŜŘ ǘƻ ŀǎǎǳǊŜ ǎŀŦŜ ƻǇŜǊŀǘƛƻƴǎ 

¶ /ŀƴ ŜǎǘŀōƭƛǎƘ ¦{5² ƴƻƴπŜƴŘŀƴƎŜǊƳŜƴǘ ŀŦǘŜǊ ƛƴƧŜŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ŎƻƳǇƭŜǘŜ ǎƻ ǘƘŀǘ 
ǘƘŜ ǎƛǘŜ Ŏŀƴ ōŜ ŎƭƻǎŜŘ ŀƴŘ ŘŜŎƻƳƳƛǎǎƛƻƴŜŘ 

¢ƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ǘƘŜ ƭƛǎǘ ŀōƻǾŜ Ŏŀƴ ōŜ ŘƛǊŜŎǘƭȅ ŀǘǘǊƛōǳǘŜŘ ǘƻ /hн ǎǘƻǊŀƎŜ ǎƛǘŜ ǇŜǊŦƻǊƳŀƴŎŜ 
ƛƴŘƛŎŀǘƻǊǎ ǘƘŀǘ ŀǊŜ ǊŜǉǳƛǊŜŘ ōȅ 9t! ŦƻǊ ǎŀŦŜΣ ŜŦŦƛŎƛŜƴǘΣ ŀƴŘ ǎǳŎŎŜǎǎŦǳƭ /hн ǎǘƻǊŀƎŜ ƻǇŜǊŀǘƛƻƴΦ 
¢ƘŜǎŜ ƛƴŎƭǳŘŜΥ мύ ƛƴƧŜŎǘƛǾƛǘȅΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǊŀǘŜ ŀǘ ǿƘƛŎƘ /hн Ŏŀƴ ōŜ ƛƴƧŜŎǘŜŘΤ нύ ǎǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅΣ 
ǿƘƛŎƘ ƛǎ ǘƘŜ ǘƻǘŀƭ ǾƻƭǳƳŜ ƻŦ /hн ǘƘŀǘ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ǎǘƻǊŀƎŜ ǊŜǎŜǊǾƻƛǊόǎύ Ŏŀƴ ǎŀŦŜƭȅ ŎƻƴǘŀƛƴΤ ŀƴŘ 
оύ ŎƻƴǘŀƛƴƳŜƴǘΣ ǿƘƛŎƘ ǊŜƭŀǘŜǎ ǘƻ /hн ǊŜǘŜƴǘƛƻƴ ƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ƻǾŜǊ ǘƘŜ ƭƻƴƎ ǘŜǊƳΦ ώрлΣ рмΣ рнΣ 
роΣ рпϐ 

LƴƧŜŎǘƛǾƛǘȅ ƛǎ ŘƛǊŜŎǘƭȅ ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǇŜǊƳŜŀōƛƭƛǘȅΣ ƘŜƛƎƘǘ ƻǊ ǘƘƛŎƪƴŜǎǎ ƻŦ ŀ ǊŜǎŜǊǾƻƛǊ ƻǇŜƴ ǘƻ 
ƛƴƧŜŎǘƛƻƴΣ ŀƴŘ ǘƘŜ ōƻǘǘƻƳπƘƻƭŜ ŀƴŘ ǊŜǎŜǊǾƻƛǊ ǇǊŜǎǎǳǊŜ ŘƛŦŦŜǊŜƴǘƛŀƭΦ IƻǊƛȊƻƴǘŀƭ ǿŜƭƭǎ ŀǊŜ ŀƴ 
ƻǇǘƛƻƴ ŦƻǊ ƛƳǇǊƻǾƛƴƎ ŜȄǇƻǎǳǊŜ ǘƻ ŀ ƎǊŜŀǘŜǊ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ǊŜǎŜǊǾƻƛǊΣ ǿƘƛŎƘ Ƴŀȅ ŀŎƘƛŜǾŜ ƭŀǊƎŜǊ 
ƛƴƧŜŎǘƛƻƴ ǊŀǘŜǎ ǿƘƛƭŜ ƳŀƛƴǘŀƛƴƛƴƎ ƛƴƧŜŎǘƛƻƴ ŀǘ ƭƻǿŜǊ ǇǊŜǎǎǳǊŜǎ ŎƻƳǇŀǊŜŘ ǘƻ ǾŜǊǘƛŎŀƭ ǿŜƭƭ 
ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΦ ώрпΣ ррϐ 9ȄŎŜǎǎƛǾŜƭȅ ƘƛƎƘ ƛƴƧŜŎǘƛǾƛǘȅ Ƴŀȅ ƴƻǘ ōŜ ŦŀǾƻǊŀōƭŜ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ ŀǎ ƛǘ Ŏŀƴ 
ƭŜŀŘ ǘƻ ŎƘŀƴƴŜƭƛȊŜŘ /hн Ŧƭƻǿ ƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜΣ ǿƘƛŎƘ ƛǎ ǎǳōπƻǇǘƛƳŀƭ ŦƻǊ ŎƻƴǘŀŎǘƛƴƎ ŀƴŘ ǳǘƛƭƛȊƛƴƎ 
ŦƻǊ ǎǘƻǊŀƎŜ ǘƘŜ Ŧǳƭƭ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ǊŜǎŜǊǾƻƛǊΩǎ ŎŀǇŀŎƛǘȅΣ ǘƘŜǊŜōȅ ǊŜŘǳŎƛƴƎ ǘƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ /hн 
ǘƘŀǘ Ŏŀƴ ōŜ ǎǘƻǊŜŘ ŜŦŦŜŎǘƛǾŜƭȅΦ {ƛƳƛƭŀǊƭȅΣ ǎŀƴŘ ƭŜƴǎŜǎ ƻǊ ƻǇŜƴ ŦǊŀŎǘǳǊŜǎ Ƴŀȅ ŀŎǘ ŀǎ ƘƛƎƘ 
ǇŜǊƳŜŀōƛƭƛǘȅ ŎƘŀƴƴŜƭǎ ǘƘŀǘ ŀƭƭƻǿ /hі ǘƻ ƳƻǾŜ ƳǳŎƘ ŦŀǎǘŜǊ ǘƘŀƴ ǿƻǳƭŘ ōŜ ŜȄǇŜŎǘŜŘ ōŀǎŜŘ ƻƴ 
ǘƘŜ ōǳƭƪ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƘŜ ǊƻŎƪΦ ώрсϐ LƴƧŜŎǘƛǾƛǘȅ ƛƴǘƻ ǎƘŀƭƭƻǿ ŀƴŘ ƭƻǿŜǊ ǇŜǊƳŜŀōƛƭƛǘȅ ǊŜǎŜǊǾƻƛǊǎ 
Ŏŀƴ ǇƻǘŜƴǘƛŀƭƭȅ ōŜ ƭƛƳƛǘŜŘ ōȅ ǘƘŜ ƳŀȄƛƳǳƳ ŀƭƭƻǿŀōƭŜ ƛƴƧŜŎǘƛƻƴ ǇǊŜǎǎǳǊŜΦ ώртϐ LƴƧŜŎǘƛƻƴ ǿŜƭƭǎ 
Ƴǳǎǘ ƻǇŜǊŀǘŜ ōŜƭƻǿ ŀ ƳƛƴƛƳǳƳ ŦǊŀŎǘǳǊŜ ǇǊŜǎǎǳǊŜ ǇŜǊ ¦L/ /ƭŀǎǎ ±L ǊǳƭŜǎg ǘƻ ŀǾƻƛŘ ƛƴƛǘƛŀǘƛƴƎ 
ŦǊŀŎǘǳǊŜǎ ƛƴ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ȊƻƴŜόǎύ ƻǊ ŎŀǳǎŜ ǘƘŜ ƳƻǾŜƳŜƴǘ ƻŦ ƛƴƧŜŎǘŜŘ /hн ƻǊ ŦƻǊƳŀǘƛƻƴ ŦƭǳƛŘǎ 
ǘƘŀǘ ŎƻǳƭŘ ŜƴŘŀƴƎŜǊ ¦{5²Φ 

{ǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅ ƛǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǾƻƭǳƳŜ ƻŦ ŀ ƎƛǾŜƴ ŦƻǊƳŀǘƛƻƴ ŦƻǊ ǎǘƻǊŀƎŜ ƻŦ ŀ ƭƛǉǳƛŘ ƻǊ ƎŀǎΦ Lǘ ƛǎ ŀ 
ŦǳƴŎǘƛƻƴ ƻŦ ǊŜǎŜǊǾƻƛǊ ǘƘƛŎƪƴŜǎǎΣ ŀǊŜŀƭ ŜȄǘŜƴǘΣ ǇƻǊƻǎƛǘȅΣ ŀƴŘ ǘƘŜ ŘŜƴǎƛǘȅ ƻŦ /hн ŀǘ ǎǇŜŎƛŦƛŎ 
ǎǳōǎǳǊŦŀŎŜ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ǇǊŜǎǎǳǊŜ ŎƻƴŘƛǘƛƻƴǎΦ !ƴ ŀŘŘƛǘƛƻƴŀƭ ǇŀǊŀƳŜǘŜǊ ƛƴŦƭǳŜƴŎƛƴƎ ǎǘƻǊŀƎŜ 
ŎŀǇŀŎƛǘȅ ƛǎ ǘƘŜ /hн ǎǘƻǊŀƎŜ ŜŦŦƛŎƛŜƴŎȅΣ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ ŎŀƭƭŜŘ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǇƻǊŜ ǾƻƭǳƳŜΦ ώруΣ рфΣ 
роϐ ¢ƘŜ ŜŦŦŜŎǘƛǾŜ ǇƻǊŜ ǾƻƭǳƳŜ ƛǎ ǘƘŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǇƻǊŜ ǾƻƭǳƳŜ ǘƘŀǘ ǿƻǳƭŘ ǊŜǘŀƛƴ ƻǊ ǎǘƻǊŜ 
ƛƴƧŜŎǘŜŘ /hн ƻǳǘ ƻŦ ǘƘŜ ŜƴǘƛǊŜ ǇƻǊŜ ǾƻƭǳƳŜ ŀǾŀƛƭŀōƭŜΦ wŜǎŜǊǾƻƛǊ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ŀǘ ǾŀǊƛƻǳǎ ǎŎŀƭŜǎ 
όǇƻǊŜ ǘƻ ōŀǎƛƴπǎŎŀƭŜύΣ ƛǎ ƛƴŦƭǳŜƴŎŜŘ ƘŜŀǾƛƭȅ ōȅ ǊŜǎŜǊǾƻƛǊ ŘŜǇƻǎƛǘƛƻƴŀƭ ǎȅǎǘŜƳǎΣ ŀƴŘ ƻǾŜǊŀƭƭ ǳƴƛǘ 
ŀǊŎƘƛǘŜŎǘǳǊŀƭ ǎŜǘǘƛƴƎǎ ŀǊŜ ŀƭǎƻ ŦŀŎǘƻǊǎΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ǎǘƻǊŀƎŜ ŜŦŦƛŎƛŜƴŎȅ ƛǎ ŀƭǎƻ ŀ ŦǳƴŎǘƛƻƴ ƻŦ 
ŘŜǾŜƭƻǇƳŜƴǘŀƭ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ƛƴƧŜŎǘƛƻƴ ǿŜƭƭ ǇƭŀƴƴƛƴƎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ŎŀǇŀŎƛǘȅ όƭƛƪŜ ǎƛǘŜπǿƛŘŜ 
ƛƴƧŜŎǘƛǾƛǘȅύ Ŏŀƴ ōŜ ƛƴŎǊŜŀǎŜŘ ōȅ ŘŜǇƭƻȅƛƴƎ ƳƻǊŜ ǿŜƭƭǎ ŀƴŘ ǘƘǊƻǳƎƘ ƻǇǘƛƳƛȊŜŘ ǿŜƭƭ ŘŜǎƛƎƴ ŀƴŘκƻǊ 
ǇƭŀŎŜƳŜƴǘ ǿƛǘƘƛƴ ǘƘŜ ǎǘƻǊŀƎŜ ǊŜǎŜǊǾƻƛǊΣ ǿƛǘƘ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ ǇŜǊƳƛǘǘƛƴƎ ŀǳǘƘƻǊƛǘȅΦ ώррϐ 

/ƻƴǘŀƛƴƳŜƴǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ŜŦŦŜŎǘƛǾŜƭȅ ǎǘƻǊƛƴƎ ƭŀǊƎŜ ǾƻƭǳƳŜǎ ƻŦ /hн ƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜΦ {ƛƴŎŜ 
ƛƴƧŜŎǘŜŘ /hн ƛǎ ōǳƻȅŀƴǘ ǊŜƭŀǘƛǾŜ ǘƻ ƻǘƘŜǊ ǎǳōǎǳǊŦŀŎŜ ŦƭǳƛŘǎ όŦƻǊƳŀǘƛƻƴ ōǊƛƴŜύΣ ƎǊŀǾƛǘŀǘƛƻƴŀƭ 

 
g For UIC Class VI wells, the exception to this rule is during any planned stimulation even ts per 40 CFR §146.88(a).  
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όōǳƻȅŀƴŎȅύ ŦƻǊŎŜǎ ǿƛƭƭΣ ǘƘŜǊŜŦƻǊŜΣ ŘǊƛǾŜ /hн ǳǇǿŀǊŘ ŦǊƻƳ Ǉƻƛƴǘ ƻŦ ƛƴƧŜŎǘƛƻƴ ǘƻǿŀǊŘ ǘƘŜ ǘƻǇ ƻŦ 
ǘƘŜ ǎǘƻǊŀƎŜ ǊŜǎŜǊǾƻƛǊΦ ! ŎƻƴŦƛƴƛƴƎ ƭŀȅŜǊόǎύ όŀƭǎƻ ŎŀƭƭŜŘ ŀ ŎŀǇǊƻŎƪΣ ŎƻƴŦƛƴƛƴƎ ǳƴƛǘΣ ƻǊ ǎŜŀƭύ ƛǎ ŀ 
ƎŜƻƭƻƎƛŎ ŦƻǊƳŀǘƛƻƴ ƻǊ ǎŜǊƛŜǎ ƻŦ ŦƻǊƳŀǘƛƻƴǎ ǘƘŀǘ ƻǾŜǊƭƛŜ ǘƘŜ ǎǘƻǊŀƎŜ ǊŜǎŜǊǾƻƛǊ ŀƴŘ ǇǊŜǾŜƴǘ ǾŜǊǘƛŎŀƭ 
ƳƛƎǊŀǘƛƻƴΦ {ƘŀƭŜǎΣ ǘƘƛŎƪ ŘŜǇƻǎƛǘǎ ƻŦ ŜǾŀǇƻǊƛǘŜǎ όƭƛƪŜ ŀƴƘȅŘǊƛǘŜκƎȅǇǎǳƳ ŀƴŘ ǎŀƭǘǎύΣ ƻǊ ŎŜǊǘŀƛƴ 
ŎŀǊōƻƴŀǘŜ ǊƻŎƪǎ ŀǊŜ ŎƻƳƳƻƴ ŎŀǇǊƻŎƪǎ ƛƴ ŀ ŎƻƴŦƛƴƛƴƎ ȊƻƴŜΦ ώррΣ нпΣ рпϐ /ƻƴŦƛƴƛƴƎ ƭŀȅŜǊǎ ǎƘƻǳƭŘ 
ŀƭǎƻ ōŜ ƭŀǘŜǊŀƭƭȅ ŜȄǘŜƴǎƛǾŜ ǘƻ ŜƴǎǳǊŜ /hн ŎƻƴǘŀƛƴƳŜƴǘ ŀǎ ǘƘŜ ǇƭǳƳŜ ŜȄǇŀƴŘǎ ƻǾŜǊ ǘƛƳŜΦ ώслϐ 
9ŀŎƘ ƻŦ ǘƘŜǎŜ ƪŜȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛǎ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǇǊƻƳƛƴŜƴǘ ŎƻƴǘǊƻƭƭƛƴƎ ƎŜƻƭƻƎƛŎ ŦŀŎǘƻǊǎΣ ǿƘƛŎƘ 
ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ 9ȄƘƛōƛǘ нπпΦ 

Exhibit 2-4. Summary of geologic controlling factors related to injectivity, storage capacity, and containment for 
potential geologic CO2 storage sites 

/ƘŀǊŀŎǘŜǊƛǎǘƛŎ 
CŀǾƻǊŀōƭŜ DŜƻƭƻƎƛŎ /ƻƴǘǊƻƭƭƛƴƎ 

CŀŎǘƻǊǎ 
LƴƘƛōƛǘƻǊǎ 

LƴƧŜŎǘƛǾƛǘȅ 

¶ ¢ƘƛŎƪ ǊŜǎŜǊǾƻƛǊǎ 

¶ IƛƎƘ ǊŜǎŜǊǾƻƛǊ ǇŜǊƳŜŀōƛƭƛǘȅ 

¶ IƻƳƻƎŜƴŜƛǘȅ ƛƴ ǊŜǎŜǊǾƻƛǊ 
ǇŜǊƳŜŀōƛƭƛǘȅ ŘƛǎǘǊƛōǳǘƛƻƴ 

¶ 9ŦŦŜŎǘƛǾŜ ǇŜǊƳŜŀōƛƭƛǘȅ ŎƻƴǎǘǊŀƛƴǘǎ ŀǊƛǎƛƴƎ ŦǊƻƳ 
ƎŜƻŎƘŜƳƛŎŀƭ ŜŦŦŜŎǘǎ όŜΦƎΦΣ ƳƛƴŜǊŀƭ 
ŘƛǎǎƻƭǳǘƛƻƴκǇǊŜŎƛǇƛǘŀǘƛƻƴ ǇƘŜƴƻƳŜƴŀΣ ǎŀƭǘ 
ǇǊŜŎƛǇƛǘŀǘƛƻƴύ 

¶ wŜǎŜǊǾƻƛǊ ƻǾŜǊπǇǊŜǎǎǳǊƛȊŀǘƛƻƴ ŦǊƻƳ ƛƴƧŜŎǘƛƻƴ 
ŀƴŘκƻǊ ǇǊƻȄƛƳƛǘȅ ǘƻ ƻǘƘŜǊ ƛƴƧŜŎǘƛƻƴ ǿŜƭƭǎ 

¶ bŜŀǊπǿŜƭƭ ŦƻǊƳŀǘƛƻƴ ŘŀƳŀƎŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ 
ǇŜǊƳŜŀōƛƭƛǘȅ ƭƻǎǎ 

¶ ¢ǊŀƴǎǇƻǊǘ ŎƻƴǎǘǊŀƛƴǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ /hн ŀƴŘ 
ǊƻŎƪ ƛƴǘŜǊŀŎǘƛƻƴǎ 

{ǘƻǊŀƎŜ 
/ŀǇŀŎƛǘȅ 

¶ [ŀǊƎŜ ǊŜǎŜǊǾƻƛǊ ŀǊŜŀƭ ŜȄǘŜƴǘ 

¶ [ŀǊƎŜ ǊŜǎŜǊǾƻƛǊ ǘƘƛŎƪƴŜǎǎ 

¶ IƛƎƘ ǊŜǎŜǊǾƻƛǊ ǇƻǊƻǎƛǘȅ 

¶ {ǘŀŎƪŜŘ ǊŜǎŜǊǾƻƛǊǎ 

¶ hǇŜƴ ōƻǳƴŘŀǊȅ ǎȅǎǘŜƳ 

¶ ¢Ƙƛƴ ǊŜǎŜǊǾƻƛǊǎ ǿƛǘƘ ƭƻǿ ƴŜǘ ǎǘƻǊŀƎŜ ǘƘƛŎƪƴŜǎǎ 

¶ [ƛƳƛǘŜŘ ŜŦŦŜŎǘƛǾŜ ǇƻǊŜ ǾƻƭǳƳŜ ŘǳŜ ǘƻ ƘƛƎƘ 
ƘŜǘŜǊƻƎŜƴŜƛǘȅ 

¶ CƻǊƳŀǘƛƻƴǎ ǿƛǘƘ ƭƛƳƛǘŜŘ ŀǊŜŀƭ ŜȄǘŜƴǘ ŀƴŘ 
ŎƭƻǎŜŘ ƻǊ ǎŜƳƛπŎƭƻǎŜŘ ōƻǳƴŘŀǊȅ ŎƻƴŘƛǘƛƻƴǎ 

/ƻƴǘŀƛƴƳŜƴǘ 

¶ aǳƭǘƛǇƭŜ ŀƴŘκƻǊ ǘƘƛŎƪ ŎƻƴŦƛƴƛƴƎ 
ȊƻƴŜǎ ǘƘŀǘ ŀǊŜ ƭŀǘŜǊŀƭƭȅ 
ŜȄǘŜƴǎƛǾŜ 

¶ [ƻǿ ŎƻƴŦƛƴƛƴƎ ȊƻƴŜ ǇŜǊƳŜŀōƛƭƛǘȅ 
ŀōǎŜƴǘ ƻŦ ŦŀǳƭǘƛƴƎ ƻǊ ŦǊŀŎǘǳǊŜǎ 

¶ IƛƎƘ ŎƻƴŦƛƴƛƴƎ ȊƻƴŜ ŎŀǇƛƭƭŀǊȅ 
ŜƴǘǊȅ ǇǊŜǎǎǳǊŜ 

¶ !ōǎŜƴŎŜ ƻŦ ƭŜŀƪŀƎŜ ŎƻƴŘǳƛǘǎ 

¶ /ƭƻǎŜŘ ōƻǳƴŘŀǊȅ ǎȅǎǘŜƳ 

¶ IƛƎƘ ǇŜǊƳŜŀōƛƭƛǘȅ ȊƻƴŜǎ ŎŀǳǎƛƴƎ ŜȄǘŜƴǎƛǾŜ 
ǾŜǊǘƛŎŀƭ ƻǊ ƭŀǘŜǊŀƭ /hн ŀƴŘκƻǊ ōǊƛƴŜ ƳƛƎǊŀǘƛƻƴ 

¶ tƻƻǊ ƛƴǘŜƎǊƛǘȅ ƻŦ ǿŜƭƭōƻǊŜǎ ǇŜƴŜǘǊŀǘƛƴƎ 
ŎƻƴŦƛƴƛƴƎ ƭŀȅŜǊǎ 

¶ ¢ƘƛƴƴƛƴƎ ƻǊ ƛƴǘŜǊƳƛǘǘŜƴǘ ǇǊŜǎŜƴŎŜ ƻŦ ŎŀǇǊƻŎƪ 

¶ 5ƛǎǎƻƭǳǘƛƻƴ ƻŦ ŎƻƴŦƛƴƛƴƎ ȊƻƴŜ ƳŀǘŜǊƛŀƭ ŘǳŜ ǘƻ 
ǊŜŀŎǘƛƻƴǎ ǿƛǘƘ /hнκōǊƛƴŜ ƳƛȄǘǳǊŜ 

¶ bŀǘǳǊŀƭ ƻǊ ƛƴŘǳŎŜŘ ǎŜƛǎƳƛŎ ŀŎǘƛǾƛǘȅΣ ǿƘƛŎƘ Ƴŀȅ 
ŀŎǘƛǾŀǘŜ Ŧƭƻǿ ǇŀǘƘǿŀȅǎ ƛƴ ŎƻƴŦƛƴƛƴƎ ǳƴƛǘǎ 

²ƘŜƴ ǘƘŜǎŜ ǎǇŜŎƛŦƛŎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǊŜ ǇǊŜǎŜƴǘ ŀǘ ŀ ŎŀƴŘƛŘŀǘŜ ǎƛǘŜΣ ŀ άǎǳōǎǳǊŦŀŎŜ ǎǘƻǊŀƎŜ 
ŎƻƳǇƭŜȄϦ ŜȄƛǎǘǎΣ ǿƘƛŎƘ ƛǎ ŀ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǎƛǘŜ ǿƛǘƘ ŦŀǾƻǊŀōƭŜ ǎǳōǎǳǊŦŀŎŜ ŎƻƴŘƛǘƛƻƴǎ ƭƛƪŜƭȅ 
ŀƳŜƴŀōƭŜ ŦƻǊ ǎŀŦŜ ƛƴƧŜŎǘƛƻƴ ŀƴŘ ǇŜǊƳŀƴŜƴǘ /hн ǎǘƻǊŀƎŜΦ ¢ƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ 
ǘƘǊƻǳƎƘ ŀ ǊƛƎƻǊƻǳǎ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǇǊƻŎŜǎǎ ǘƘŀǘ ƛƴŎƭǳŘŜǎ ŀǎǎŜǎǎƛƴƎ ǇƻǘŜƴǘƛŀƭ ǎǘƻǊŀƎŜ Ǌƛǎƪǎ ŦƻǊ 
ƴŜǿ ŎŀƴŘƛŘŀǘŜ ǎƛǘŜǎ ŀƴŘ ƳŜŜǘƛƴƎ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴǎ ǳƴŘŜǊ 9t!Ωǎ ǇŜǊƳƛǘǘƛƴƎ ǇǊƻŎŜǎǎΣ ǿƘƛŎƘ ƎǊŀƴǘǎ 
ǇŜǊƳƛǎǎƛƻƴ ǘƻ ƛƴƧŜŎǘ /hн ŦƻǊ ŎŀǊōƻƴ ǎǘƻǊŀƎŜ ǇǳǊǇƻǎŜǎΦ 
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2.4 PHASES OF A CO 2 STORAGE PROJECT 

¢ƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ǎǘŜǇǎ ŀƴŘ ŀŎǘƛƻƴǎ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŀƴŘ ƛƳǇƭŜƳŜƴǘƛƴƎ ŀ /hн ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘ Ŏŀƴ 
ōŜ ōǊƻŀŘƭȅ ŘƛǾƛŘŜŘ ƛƴǘƻ ǎŜǾŜǊŀƭ ŘƛǎǘƛƴŎǘ ǇǊƻƧŜŎǘ ǇƘŀǎŜǎ ό9ȄƘƛōƛǘ нπрύΦ 9ŀŎƘ ǇƘŀǎŜ ƻŦ ŀ ǇǊƻƧŜŎǘ ƛǎ 
ƛƴǘŜƴŘŜŘ ǘƻ ŀŎƘƛŜǾŜ ǎǇŜŎƛŦƛŎ ƻōƧŜŎǘƛǾŜǎ ŀǎ ƛǘ ǊŜƭŀǘŜǎ ǘƻ ƛƳǇƭŜƳŜƴǘƛƴƎ ǎŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ /hн 
ǎǘƻǊŀƎŜΣ ŀƴŘ  ŜŀŎƘ ƻŦ ǘƘŜǎŜ ǇƘŀǎŜǎ ƛǎ ŜǎǘŀōƭƛǎƘŜŘ ǳƴŘŜǊ ǘƘŜ /ƭŀǎǎ ±L ǊŜƎǳƭŀǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 
ǎǇŜŎƛŦƛŎ Řŀǘŀ ǿƘƛŎƘ ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘŜ ƛǎǎǳŀƴŎŜ ƻŦ ŀ ǇŜǊƳƛǘΦ  5ŀǘŀ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƭƭŜŎǘŜŘ ƛƴ 
ŀƴȅ ƎƛǾŜƴ ǇƘŀǎŜ Ŏŀƴ ŀƴŘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ ƛƴŦƻǊƳ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǎǳōǎŜǉǳŜƴǘ ǇƘŀǎŜǎΦ ! 
ōǊƛŜŦ ǎǳƳƳŀǊȅ ƻŦ ŜŀŎƘ ǇƘŀǎŜ ŀƴŘ ƛǘǎ ǊƻƭŜ ƛƴ /hн ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŜȄŜŎǳǘƛƻƴ ƛǎ 
ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ōǳƭƭŜǘǎ ōŜƭƻǿΦ bƻǘŀōƭŜ ƻōƧŜŎǘƛǾŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŜŀŎƘ ǇƘŀǎŜΣ ŀǎ ǿŜƭƭ ŀǎ ŀƴ 
ŀǇǇǊƻȄƛƳŀǘƛƻƴ ƻŦ ǘƘŜ ǘƛƳŜŦǊŀƳŜ ǘƻ ŎƻƳǇƭŜǘŜ ŜŀŎƘ ǇƘŀǎŜ ōŀǎŜŘ ƻƴ ŀ ǘȅǇƛŎŀƭ ƭŀǊƎŜπǎŎŀƭŜ ƛƴƧŜŎǘƛƻƴ 
ǇǊƻƧŜŎǘΣ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ 9ȄƘƛōƛǘ нπрΥ ώрпΣ смΣ оΣ нсϐ 

¶ {ƛǘŜ ǎŎǊŜŜƴƛƴƎΥ 9ǾŀƭǳŀǘƛƴƎ ǊŜƎƛƻƴǎ ŀƴŘ ǎǳōπǊŜƎƛƻƴǎ ǇƻǘŜƴǘƛŀƭƭȅ ǎǳƛǘŀōƭŜ ŦƻǊ /hн ƎŜƻƭƻƎƛŎ 
ǎǘƻǊŀƎŜ ōŀǎŜŘ ƻƴ ŀƴŀƭȅǎŜǎ ƻŦ ǊŜŀŘƛƭȅ ŀŎŎŜǎǎƛōƭŜ ŘŀǘŀΦ /hн ǎƻǳǊŎŜπǘƻπǎƛƴƪ ƳŀǘŎƘƛƴƎ ƛǎ ŀƭǎƻ 
ŎǊƛǘƛŎŀƭΦ tƻǘŜƴǘƛŀƭ ǎƛǘŜǎ ǘƘŀǘ ƳŜŜǘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎŎǊŜŜƴƛƴƎ ŎǊƛǘŜǊƛŀ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ŦƻǊ 
ŦǳǊǘƘŜǊΣ ŘŜǘŀƛƭŜŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴΦ 

¶ {ƛǘŜ {ŜƭŜŎǘƛƻƴ ŀƴŘ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴΥ .ǳƛƭŘǎ ƻƴ ǎŎǊŜŜƴƛƴƎ ƻŦ ǎŜƭŜŎǘŜŘ ǎƛǘŜǎ ǘƻ ŘŜǾŜƭƻǇ ŀ 
ƳƻǊŜ ŘŜǘŀƛƭŜŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ǘƻ ŀǎǎŜǎǎ ŀ ǇƻǘŜƴǘƛŀƭ 
ǎƛǘŜΩǎ ǎǳƛǘŀōƛƭƛǘȅ ŦƻǊ ǎǘƻǊŀƎŜ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ŎƻƴǘŀƛƴƳŜƴǘΣ ƛƴƧŜŎǘƛǾƛǘȅΣ ŀƴŘ ŎŀǇŀŎƛǘȅΦ 

¶ tŜǊƳƛǘǘƛƴƎ ŀƴŘ /ƻƴǎǘǊǳŎǘƛƻƴΥ ¦ǘƛƭƛȊŜǎ Řŀǘŀ ŦǊƻƳ ǎƛǘŜ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǘƻ ōǳƛƭŘ ŀ /hн 
ƛƴƧŜŎǘƛƻƴ ǇŜǊƳƛǘ ŀǇǇƭƛŎŀǘƛƻƴΦ hƴŎŜ ŀƴ ƛƴƧŜŎǘƛƻƴ ǇŜǊƳƛǘ ƛǎ ŀǇǇǊƻǾŜŘΣ ƛƴƧŜŎǘƛƻƴ ǿŜƭƭǎ Ŏŀƴ ōŜ 
ŘǊƛƭƭŜŘΣ ǘŜǎǘŜŘΣ ŀƴŘ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ ǎǳōƳƛǘǘŜŘ ƎŜƻƭƻƎƛŎ ŘŀǘŀΤ /hн ƛƴƧŜŎǘƛƻƴ ƛǎ ŀǳǘƘƻǊƛȊŜŘΦ 
aƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎ ŀƴŘ ŜǉǳƛǇƳŜƴǘ ŀǊŜ ŀƭǎƻ ƛƴǎǘŀƭƭŜŘΦ wŜƭŜǾŀƴǘ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ŘǳǊƛƴƎ ǘƘƛǎ 
ǇƘŀǎŜΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǇǊƛƻǊ ǘǿƻ ǇƘŀǎŜǎΣ ǿƻǳƭŘ ōŜ ǳǎŜŦǳƭ ƛƴ ŜǾŀƭǳŀǘƛƴƎ ǇǊƻƧŜŎǘǎ ǇǳǊǎǳŀƴǘ 
ǘƻ b9t!Φ  

¶ hǇŜǊŀǘƛƻƴǎΥ LƴƧŜŎǘƛƻƴ ƻǇŜǊŀǘƛƻƴŀƭ ǇƭŀƴƴƛƴƎ ŎƻƳƳŜƴŎŜǎΣ ŀŎǘƛǾŜ ŎŀǇǘǳǊŜΣ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΣ 
ŀƴŘ ƛƴƧŜŎǘƛƻƴ ƻŦ /hн ƻŎŎǳǊǎΣ ŀƴŘ ǎƛǘŜ ƳƻƴƛǘƻǊƛƴƎ όǇǳǊǎǳŀƴǘ ǘƻ ¦L/ ŀƴŘ DIDwtύ ƛǎ 
ŎƻƴŘǳŎǘŜŘ  

¶ tL{/ ŀƴŘ {ƛǘŜ /ƭƻǎǳǊŜΥ LƴǾƻƭǾŜǎ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǎǘƻǊŀƎŜ ǘƘŜ ǊŜǎŜǊǾƻƛǊόǎύ ǘƻ ŀǎǎŜǎǎ ǎǘŀōƛƭƛǘȅ 
ƻŦ ǘƘŜ /hн ǇƭǳƳŜ ŀƴŘ ǘƻ ǳƭǘƛƳŀǘŜƭȅ ŜǎǘŀōƭƛǎƘ ƴƻƴπŜƴŘŀƴƎŜǊƳŜƴǘΦ hƴŎŜ ƴƻƴπ
ŜƴŘŀƴƎŜǊƳŜƴǘ ƛǎ ŘŜŎƭŀǊŜŘ ōȅ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ŀǳǘƘƻǊƛǘȅΣ ǎƛǘŜ ŎƭƻǎǳǊŜ Ŏŀƴ ōŜ ŎƻƳǇƭŜǘŜŘΦ 

¶ [ƻƴƎπǘŜǊƳ {ǘŜǿŀǊŘǎƘƛǇΥ ¢ƘŜ ǘƛƳŜŦǊŀƳŜ ŀŦǘŜǊ tL{/ ŜŦŦƻǊǘǎ ǊŜǎǳƭǘ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ƴƻƴπ
ŜƴŘŀƴƎŜǊƳŜƴǘ ŀƴŘ ¦L/ /ƭŀǎǎ ±L ǎǘƛǇǳƭŀǘƛƻƴǎ ŀǊŜ ƴƻ ƭƻƴƎŜǊ ƛƴ ŜŦŦŜŎǘΦ ¢ƘŜ ƛƴƧŜŎǘƛƻƴ 
ƻǇŜǊŀǘƻǊ ƛǎ ǊŜƭŜŀǎŜŘ ŦǊƻƳ ŀƴȅ ƭƛŀōƛƭƛǘȅ ŦǊƻƳ /hн ƛƴƧŜŎǘƛƻƴΦ ²ƘƛƭŜ ǾŀǊƛƻǳǎ ǎǘŀǘŜǎ ŀǊŜ 
ŜǎǘŀōƭƛǎƘƛƴƎ ƭƻƴƎπǘŜǊƳ ƭƛŀōƛƭƛǘȅ ǇƻƭƛŎƛŜǎ ώснϐΣ ƛǎǎǳŜǎ ǊŜƎŀǊŘƛƴƎ ŦƛƴŀƴŎƛŀƭ ƭƛŀōƛƭƛǘȅ ŀƴŘ ƭƻƴƎπ
ǘŜǊƳ ǎǘŜǿŀǊŘǎƘƛǇ ƻŦ ƛƴƧŜŎǘƛƻƴ ǎƛǘŜǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ŀŘŘǊŜǎǎŜŘ ƻƴ ŀ ǇǊƻƧŜŎǘπōȅπǇǊƻƧŜŎǘ 
ōŀǎƛǎΦ ώсоϐ 

{ŜǾŜǊŀƭ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǇƘŀǎŜǎ ŀǊŜ ŀƭǎƻ ǊŜƭŜǾŀƴǘ ǘƻ ōƻǘƘ b9t! ŀƴŘ DIDwt ǊŜǉǳƛǊŜƳŜƴǘǎΦ CƻǊ 
ƛƴǎǘŀƴŎŜΣ ǘƘŜ ǎƛǘŜ ǎŎǊŜŜƴƛƴƎΣ ǎŜƭŜŎǘƛƻƴΣ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ǇǊƻƧŜŎǘ ǇƘŀǎŜǎ ƎŜƴŜǊŀǘŜ ǾƻƭǳƳŜǎ ƻŦ 
Řŀǘŀ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ŀƴŘ ǎǳōǎǳǊŦŀŎŜ ŎƻƴŘƛǘƛƻƴǎ ŀǘ ŎŀƴŘƛŘŀǘŜ ǎǘƻǊŀƎŜ ǎƛǘŜǎΤ ƛƴŦƻǊƳŀǘƛƻƴ 
ǘƘŀǘ ŎƻǳƭŘ ōŜ ǳǎŜŦǳƭ ŀǎ ǇŀǊǘ ƻŦ ŀ b9t! 9! ƻǊ 9L{ ŘŜǾŜƭƻǇƳŜƴǘ ŦƻǊ ŦŜŘŜǊŀƭƭȅ ǎǳōǎƛŘƛȊŜŘ ǇǊƻƧŜŎǘǎΦ 
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¦ƴŘŜǊ {ǳōǇŀǊǘ wwΣ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ aw± Ǉƭŀƴǎ ǿƻǳƭŘ ƻŎŎǳǊ ŘǳǊƛƴƎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ŀƴŘ 
tL{/ ǇŜǊƛƻŘǎ ƻŦ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜǊŜ ƛǎ ƻǾŜǊƭŀǇ ŀƴŘ ǎȅƴŜǊƎƛŜǎ ǊŜƭŀǘŜŘ ǘƻ ¦L/ 
ǊŜǉǳƛǊŜƳŜƴǘǎΣ b9t!Σ ŀƴŘ {ǳōǇŀǊǘ ww ŀǘ ŘƛŦŦŜǊŜƴǘ ǎǘŀƎŜǎ ƻŦ ŀ ƎƛǾŜƴ ǇǊƻƧŜŎǘΩǎ ƭƛŦŜΦ 
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Exhibit 2-5. Typical stages and expected typical completion timeframes for a large-scale CO2 storage project in 
saline-bearing formations 

{ƛǘŜ 
{ŎǊŜŜƴƛƴƎ 
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{ƛǘŜ 

/ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ 

tŜǊƳƛǘǘƛƴƎ ŀƴŘ 
/ƻƴǎǘǊǳŎǘƛƻƴ 

hǇŜǊŀǘƛƻƴǎ 
tL{/ ŀƴŘ {ƛǘŜ 
/ƭƻǎǳǊŜ 

[ƻƴƎπ¢ŜǊƳ 
{ǘŜǿŀǊŘǎƘƛǇ 

¦L/ /ƭŀǎǎ ±L wŜƎǳƭŀǘƛƻƴǎ !ǇǇƭƛŎŀōƛƭƛǘȅ 5ŜǾŜƭƻǇƛƴƎ 
{ǘŀǘŜ 

wŜƎǳƭŀǘƛƻƴǎ 
/ƻƭƭŜŎǘŜŘ 5ŀǘŀ ƛǎ !ǇǇƭƛŎŀōƭŜ ǘƻ LƴŦƻǊƳƛƴƎ ǘƘŜ b9t! 

tǊƻŎŜǎǎ 
¦L/ /ƭŀǎǎ ±L tŜǊƳƛǘ !ǇǇƭƛŎŀōƭŜ 
aw± tƭŀƴ !ǇǇƭƛŎŀōƭŜ 

¦Ǉ ǘƻ м ȅŜŀǊ оҌ ȅŜŀǊǎ нҌ ȅŜŀǊǎ ол ǘƻ рл ȅŜŀǊǎ 1 to 50+ years1 
[ŜƴƎǘƘ ǘƻ ōŜ 
ŘŜǘŜǊƳƛƴŜŘ 
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including drilling 
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Prepare project 
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Select most 
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development based 
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structures 
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Complete initial 
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computational 
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Acquire pore space 
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Development and 
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responsibility 

 

Drill and complete 
injection well(s) 

 

Incorporate new 
well data into 

planning 
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toward approval 

for injection 

 

Construct site 
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including installing 
monitoring wells 
and equipment 
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stipulations in 
UIC Class VI 

permit 

 

Monitor 
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and 
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AoR extent 
periodically 
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stipulations; 
for both UIC 
and GHGRP 
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cost variation 

 

Monitor site, 
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per potential 
cost variation 

 

Separate 
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takes over 
long-term 
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1 Studies by Bacon et al. (2019) and Lackey et al. (2019) have found via risk-based modeling that the majority of risk of 
endangerment to USDW decreases within the first five years after CO2 injection operations end. [65, 66] Therefore, with robust 
justification provided to UIC regulators, site operators may be permitted to implement alternatives to the default 50-year PISC 
under UIC Class VI permits ς dependent heavily on site-specific conditions, the volume of CO2 injection, and the specific 
injection strategy and monitoring strategies 
2 The area of review (AoR) per 40 CFR § 146.6 is a region surrounding the injection well(s) where USDW may be endangered by 
the injection activity, most notably due to pressures in the injection zone potentially causing the migration of the injection 
and/or formation fluid into USDW 
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2.5 EFFECTS OF CO 2 INJECTION INTO THE SUBSURFACE 

LƴƧŜŎǘƛƻƴ ƻŦ /hн ƛƴǘƻ ŀ ǇƻǊƻǳǎ ǎǘƻǊŀƎŜ ǊŜǎŜǊǾƻƛǊόǎύ ǊŜǉǳƛǊŜǎ ǘƘŜ ŘƛǎǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ 
ƛƴŎƻƳǇǊŜǎǎƛōƭŜ ōǊƛƴŜΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ƛƴƧŜŎǘƛƻƴ Ƴǳǎǘ ƻŎŎǳǊ ŀǘ ǇǊŜǎǎǳǊŜǎ ǘƘŀǘ ŜȄŎŜŜŘ ǘƘŜ ƛƴ ǎƛǘǳ 
ŦƻǊƳŀǘƛƻƴŀƭ ǇǊŜǎǎǳǊŜǎΦ ώстϐ /hн ƛƴƧŜŎǘƛƻƴ ŎŀǳǎŜǎ ŀ ōǳƛƭŘǳǇ ƻŦ ǊŜǎŜǊǾƻƛǊ ǇǊŜǎǎǳǊŜ ƛƴ ŀǊŜŀǎ 
ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ǿŜƭƭόǎύ ŀƴŘ ŀ ƳƛƎǊŀǘƛƻƴ ƻŦ ōƻǘƘ ŦƻǊƳŀǘƛƻƴ ŦƭǳƛŘǎ ŀƴŘ ƛƴƧŜŎǘŜŘ /hн ŀǿŀȅ 
ŦǊƻƳ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ǿŜƭƭόǎύΦ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǇǊŜǎǎǳǊŜ ŀƴŘ /hн ǎŀǘǳǊŀǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ 
ƛƴƧŜŎǘƛƻƴ ȊƻƴŜόǎύ ŀǊŜ ƳŀƧƻǊ ŎƻƴŎŜǊƴǎ ŦƻǊ /hн ǎǘƻǊŀƎŜ ƻǇŜǊŀǘƻǊǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǇǊŜǎǎǳǊŜ ƛǎ ƻŦ 
ŎƻƴŎŜǊƴ ŀǎ ŜƭŜǾŀǘŜŘ ƭŜǾŜƭǎ Ŏŀƴ ƛƳǇŀŎǘ ǘƘŜ ƛƴǘŜƎǊƛǘȅ ƻŦ ŎŀǇǊƻŎƪ ŀƴŘ ŎŀǳǎŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƳƛƎǊŀǘƛƻƴ 
ƻŦ ōǊƛƴŜ ƻǊ /hн ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ȊƻƴŜΦ ¢ƘŜ ƭƻŎŀǘƛƻƴ ƻŦ /hн ǿƛǘƘƛƴ ǘƘŜ ǊŜǎŜǊǾƻƛǊ ƛǎ ƻŦ 
ŎƻƴŎŜǊƴ ŀǎ ƛǘ ǊŜƭŀǘŜǎ ǘƻ ōƻǘƘ ǎǘƻǊŀƎŜ ǊƛƎƘǘǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴ όƛΦŜΦΣ ǇƻǊŜ ǎǇŀŎŜ ŀŎŎŜǎǎ ŀƴŘ ǊƛƎƘǘǎύ ŀƴŘ 
ƻǾŜǊŀƭƭ ŘƛǎǇƭŀŎŜƳŜƴǘ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǎǘƻǊŀƎŜ ŎŀǇŀŎƛǘȅ ǳǘƛƭƛȊŀǘƛƻƴΦ ώсуϐ 

CƻǊ ŀ ƎƛǾŜƴ ǎǘƻǊŀƎŜ ǇǊƻƧŜŎǘΣ ǘƘŜ ǎƛȊŜ ŀƴŘ ǎƘŀǇŜ ƻŦ ǘƘŜ /hн ǇƭǳƳŜ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǇǊŜǎǎǳǊŜ ŦǊƻƴǘ 
ŀǊŜ ǎǘǊƻƴƎƭȅ ǎƛǘŜπǎǇŜŎƛŦƛŎ ŀƴŘ ŘŜǇŜƴŘ ƻƴ ŦŀŎǘƻǊǎ ƭƛƪŜ ǘƘŜ ǾƻƭǳƳŜ ƻŦ /hі ƛƴƧŜŎǘŜŘ ƻǾŜǊ ǘƘŜ ǇǊƻƧŜŎǘ 
ŘǳǊŀǘƛƻƴΣ ǘƘŜ ƴǳƳōŜǊΣ ǇƭŀŎŜƳŜƴǘΣ ŀƴŘ ƻǊƛŜƴǘŀǘƛƻƴ όŜΦƎΦΣ ǾŜǊǘƛŎŀƭΣ ŘŜǾƛŀǘŜŘΣ ƻǊ ƘƻǊƛȊƻƴǘŀƭύ ƻŦ 
ƛƴƧŜŎǘƛƻƴ ǿŜƭƭǎ ŀƴŘ ōǊƛƴŜ ǇǊƻŘǳŎǘƛƻƴ ǿŜƭƭǎ όŦƻǊ ǊŜǎŜǊǾƻƛǊ ǇǊŜǎǎǳǊŜ ƳŀƴŀƎŜƳŜƴǘ ǎŎŜƴŀǊƛƻǎύΣ ŀƴŘ 
ƎŜƻƭƻƎƛŎ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ƛƴƧŜŎǘƛƻƴ ȊƻƴŜΦ ¢ƘŜǎŜ ƎŜƻƭƻƎƛŎ ŀǎǇŜŎǘǎ ƛƴŎƭǳŘŜ 
ǎǇŜŎƛŦƛŎ ǊŜǎŜǊǾƻƛǊ ƎŜƻƳŜǘǊȅ ŀƴŘ ŀǊŎƘƛǘŜŎǘǳǊŜΣ ƘŜǘŜǊƻƎŜƴŜƛǘȅΣ ŀƴŘ ŀƴƛǎƻǘǊƻǇȅ ƛƴ ƎŜƻƭƻƎƛŎ 
ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ όŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ 9ȄƘƛōƛǘ нπпύΦ {ǇŜŎƛŦƛŎ ŦŀŎǘƻǊǎ ƴƻǘŜŘ ǘƘŀǘ ŀŦŦŜŎǘ ǘƘŜ Ƴƻōƛƭƛǘȅ ƻŦ /hн 
ƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ƛƴŎƭǳŘŜ 

¶ tǊŜǎŜƴŎŜ ƻǊ ŀōǎŜƴŎŜ ƻŦ ŀ ǎǘǊŀǘƛƎǊŀǇƘƛŎ ǘǊŀǇόǎύ 

¶ tǊŜǎŜƴŎŜ ƻǊ ŀōǎŜƴŎŜ ƻŦ ŀ ǎǘǊǳŎǘǳǊŀƭ ǘǊŀǇ ŀƴŘ ŜȄƛǎǘŜƴŎŜ ƻŦ ǊŜƎƛƻƴŀƭ ƎǊƻǳƴŘ ǿŀǘŜǊ Ŧƭƻǿ 

¶ aƻǾŜƳŜƴǘ ǳǇπŘƛǇ ŀǘ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ƻŦ ƛƴƧŜŎǘƛƻƴ ȊƻƴŜ ŀƴŘ ŎƻƴŦƛƴƛƴƎ ȊƻƴŜ 

¶ tǊŜǎŜƴŎŜ ƻŦ ǎƛƎƴƛŦƛŎŀƴǘ ƘƛƎƘπǇŜǊƳŜŀōƛƭƛǘȅ ǇŀǘƘǿŀȅόǎύ ǘƘŀǘ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ǇǊŜŦŜǊŜƴǘƛŀƭ 
ǇƭǳƳŜ ƳƛƎǊŀǘƛƻƴ 

¶ 9ŦŦŜŎǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƎŜƻŎƘŜƳƛŎŀƭ ƳŜŎƘŀƴƛǎƳǎ 

¶ /ƻƴǘƛƴǳŀƭ ǇǊŜǎŜƴŎŜ ƻŦ ŀ ǇǊŜǎǎǳǊŜ ŘƛŦŦŜǊŜƴǘƛŀƭ όŜΦƎΦΣ Ǿƛŀ /hн ƛƴƧŜŎǘƛƻƴ ƻǊ ŘǳŜ ǘƻ ƻǘƘŜǊ ƴŜŀǊπ
ōȅ ƻǇŜǊŀǘƛƻƴǎύ ǘƘŀǘ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ŦƭǳƛŘ ƳƻǾŜƳŜƴǘ 

¢ƘŜ ǎƛȊŜ ŀƴŘ ǎƘŀǇŜ ƻŦ ǘƘŜ /hі ǇƭǳƳŜ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ŀŎǘƛǾŜ ƛƴƧŜŎǘƛƻƴ ŀǎ ǿŜƭƭ ŀǎ 
ŀŦǘŜǊ ƛƴƧŜŎǘƛƻƴ ŎŜŀǎŜǎ ό9ȄƘƛōƛǘ нπсύΦ ώсфϐ !ƴ ŜȄŀƳǇƭŜ ƻŦ /hн ǇƭǳƳŜ ŀƴŘ ǇǊŜǎǎǳǊŜ ǊŜǎǇƻƴǎŜ ƻǾŜǊ 
ǘƛƳŜ ōŀǎŜŘ ƻƴ ƴǳƳŜǊƛŎŀƭ ǎƛƳǳƭŀǘƛƻƴ ƻŦ ǊŜǎŜǊǾƻƛǊ ǊŜǎǇƻƴǎŜ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎƭȅ ǇǊƻǇƻǎŜŘ CǳǘǳǊŜDŜƴ 
нΦл ǇǊƻƧŜŎǘ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ 9ȄƘƛōƛǘ нπт ŀƴŘ 9ȄƘƛōƛǘ нπуΦ 
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Exhibit 2-6. CO2 plume and pressure front evolution over time [69] 

 

Note: (A) schematic of the time evolution of a plume of CO2, (B) schematic of 
the time evolution of a pressure plume, and (C) schematic of the time 
evolution of a pressure differential predicted at a particular point in reservoir 

wŜƭŀǘƛǾŜ ƭƻǿ ŘŜƴǎƛǘȅ ƻŦ /hн ǊŜƭŀǘƛǾŜ ǘƻ ōǊƛƴŜ ƳŜŀƴǎ ǘƘŀǘ ƎǊŀǾƛǘȅ ǘŜƴŘǎ ǘƻ ŘǊƛǾŜ ǘƘŜ ōǳƻȅŀƴǘ ǊƛǎŜ 
ƻŦ ƛƴƧŜŎǘŜŘ /hн ƛƴ ǘƘŜ ǎǘƻǊŀƎŜ ǊŜǎŜǊǾƻƛǊΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ƭƻǿ ǾƛǎŎƻǎƛǘȅ ƻŦ ǎǳǇŜǊŎǊƛǘƛŎŀƭ 
/hн ǊŜƭŀǘƛǾŜ ǘƻ ōǊƛƴŜ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ŀ ƘƛƎƘŜǊ Ƴƻōƛƭƛǘȅ ƻŦ ǘƘŜ /hн ǊŜƭŀǘƛǾŜ ǘƻ ōǊƛƴŜ ǊŜǎǳƭǘƛƴƎ ƛƴ 
ǇƻƻǊ ŘƛǎǇƭŀŎŜƳŜƴǘ ŀƴŘ ǎǿŜŜǇ ŜŦŦƛŎƛŜƴŎƛŜǎΦ ώтлΣ тмΣ тнϐ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ /hн ǇƭǳƳŜ Ŏŀƴ ŎƻƴǘƛƴǳŜ 
ǘƻ ƳƻǾŜ ŘǳǊƛƴƎ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ǇƘŀǎŜΣ ǘƘǊƻǳƎƘ ǘƘŜ tL{/ ǇƘŀǎŜΣ ŀƴŘ ōŜȅƻƴŘΦ IƻǿŜǾŜǊΣ ŀǎ ŘŜǎŎǊƛōŜŘ 
ƛƴ {ŜŎǘƛƻƴ нΦмΣ ǎŜǾŜǊŀƭ ǘǊŀǇǇƛƴƎ ƳŜŎƘŀƴƛǎƳǎ ǿƛǘƘƛƴ ǘƘŜ ǎǳōǎǳǊŦŀŎŜ ƪŜŜǇ /hн ƛƳƳƻōƛƭŜ ƻǾŜǊ ǘƘŜ 
ƭƻƴƎ ǘŜǊƳΦ ώтоΣ тпϐ Lƴ Ƴƻǎǘ ǎŀƭƛƴŜ ŀǉǳƛŦŜǊ ƎŜƻƭƻƎƛŎ ǎǘƻǊŀƎŜ ǎŎŜƴŀǊƛƻǎΣ ǘƘŜ ǇǊƛƳŀǊȅ ǘǊŀǇǇƛƴƎ 
ƳŜŎƘŀƴƛǎƳ ƛǎ ǘȅǇƛŎŀƭƭȅ ǎǘǊǳŎǘǳǊŀƭ ǘǊŀǇǇƛƴƎΤ ǎŜŎƻƴŘŀǊȅ ǘǊŀǇǇƛƴƎ ƳŜŎƘŀƴƛǎƳǎ ƛƴŎƭǳŘŜ ǎǘǊŀǘƛƎǊŀǇƘƛŎ 
ǘǊŀǇǇƛƴƎΣ ǎƻƭǳōƛƭƛǘȅ ǘǊŀǇǇƛƴƎΣ ŀƴŘ ǊŜǎƛŘǳŀƭ ǘǊŀǇǇƛƴƎ ƳŜŎƘŀƴƛǎƳǎΦ {ŜŎƻƴŘŀǊȅ ǘǊŀǇǇƛƴƎ 
ƳŜŎƘŀƴƛǎƳǎ ǘŜƴŘ ǘƻ ŎƻƴǘǊƛōǳǘŜ ƳƻǊŜ ǘƻ ƻǾŜǊŀƭƭ /hн ǘǊŀǇǇƛƴƎ ƻǾŜǊ ǘƛƳŜΦ ώтрϐ










































































































































































